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Chapter I 


Introduction 


^Thc history oftmn from ihe beginning has been ihe history of hs struggle for daily bread." 

Josue de Castrop G^oj^raphy tf/ 


T his BOOK is an attempt to survey briefly but on a world' 
wide scale, the dicis of earlier peoples- If it betrays a certain 
lack of homogeneity»this is because ofthc variable nature of the 
material evidence; whereas there are many large mammal bones 
available for study^ fish, birdSi and other venebrates arc scarce, 
owing to the more fragile nature of the ^hard pans', the hazards 
of burial, and esen the edibility of smaller bones. Similarly, 
carbonized and dessicated plant remains arc not common as 
could be desired and thus it is necessary to fall back on literary 
evidence—with a resulting bias towards the early Mediterranean 
world. Some topics have liad to be treated somewhat cursorily; 
these include the varied methods of food presetvauon and cook' 
ing, as well as cooking utensils and hunting and colleciing 
methods. Yet again, the culturally determined and widespread 
ramificatioiu of food raboos could not be dealt with here. As in 
certain areas today, there is plenty of evidence of food shortages in 
some earlier communities, afleaing either the whole group or 
segments of it. Our concern, howevo, must be with the variable 
and sometimes changtng panerti of subsistence in early times, and 
we shall have succeeded if we demonsiraie clearly the diverse 
nature of human diet in the past. 

Strictly speakings food may be defined as all solid and Rmd 
sul^tances which permit the human organism to grow and 
maintain its health throughout life. An adequate diet is vital to 
a population in two baste respects. First, inadequate or abnormal 
diets open the doors to the retardation of growth, chronic ill 
health, and a high mortality rate- Secondly, produaion of 
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sufficicnr energy, cspeci^illy in order to maintain in optimum 
working cipaciiy* depends upon food intake. There of coHTte, 
no ^uch thing as an alhpurpose foodp and a considerable variety 
of subsranccs is necessary in modern dier. Bread is rich in carbon 
hydrates, meat in fat and proteinp and milk posse^^es a rebiively 
high calcium coiiteiin Thus only a mL3<ed diet caters adequately 
for our necdSi although the combinations can be many and 
varied and the body will in fact tolerate some degree of in^ 
sufficiency. Whilst there is no single opiimal diet, cenaio diets 
are undoubtedly better for body health and pcfformancc, and so 
it is by no means a trivial aspect of archaeological research to 
artem pi to reconstruct (h c d ictary economics of earlier population s. 
Whatever range of foodstuffs is consumed^ whether they result 
from a huniitig/collccting, or a fanning economy^ it is essential 
chat the calorific value of the food is sufEcient and that proteins, 
mineral elements and vitamins arc included. Of this quadrant of 
vital components of any diet, sufficiency of calories is by far the 
most important. Caloric needs vary according to age* sex* and 
occupation. A child of about five years would need about 1500 
calorics daily* whereas a fully adult male engaged on heavy 
agricultural work might need well over j*ooo. 

THE POPULATION 'EXPLOSJON' 

Food production as a whole has been increasing ever since 
Neolithic times and the resulting improvement in man^ diet has 
led to a progressive overfall growth in the world's population. 

14 Carlcton Coon has rcccnily indicated the size of breeding units 

likely m Pleistocene man, by reference to data available for 
modern surviving food-gatherers. He notes that modern 'Stone 
Age' breeding isolates (small regional groups with restricted 
contact with other such groups) generally contain no more than 
80 to too breeding family units* and such figures seem applicable 
to most prci^Ncoliihic communities, except perhaps for some of 
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ihe final Late Pleistocene groups who were able to slaughter 
migratitig herds of large mammals. There is* however* some 
difTcrence of opinion* and in a recent population study* Edward 
Deevey suggests that some kind of social (and sexual) restraint is 
just as feasible. He estimates that human dcniiiy during the 
Palaeolithic period did not exceed o 04 individuals per square 
kilometre. He remarks aptly that a Palaeolithic man who stuck 
to business should have found enough food on two square 
kilometres, instead of 20 or aoo. Social forces were probably more 
powerful than mere starvation in causing man to huddle in small 
bands." 

Though opinions differ as to why the world remained so 
sparsely populated during Palaeolithic times* there is certainly 
general agreement that the Neolithic and Industria! revolutions 
had a profound effect upKjn population expansion. Indeed, in 
both cases there is likely to have been a noticeable jump^up in 
numbers. Referring again to data by Deevey^ the total world 
population for early hominids of about a million years ago (as 
exemplihed by the Australopithecine group of South and East 
Africa) may have been much less than half a million. Possibly 
as a result of the growing efficacy of anifaas and the change to a 
diet that included more fieshp the population may well have 
increased to over three million by the end of the Palaeolithic 
period. Further technological advances during Mesolithic times 
may not have done much more than cause the steady increase to 
continue, but with the beginning of village farming and urban 
development over 7,000 years ago* population figures probably 
soared within two or three thousand years to ovcf 100 million. 
This spurr was no doubt the result of a combination of factors, 
especially the alUhC'^ycar^round aval lability of high^calorie 
cereal foods and the consequent decrease in malnutrition* and the 
greater protection larger and mote organized social groups offer. 
Of these population "explosions'* by far the greatest has taken 
place within the past few centuries as a result of industrialization, 
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jnd even chough for many millions nuiricional levels aic far 
below a satisfactory standard^ there is nevertheless enough food 
today to keep alive some l*ooo million people. 


FtRE AND FOOD 

77 Kenneth Oakley has reviewed ifi detail the evidence for fiie^using 

by Palaeolithic man, and only brief mention of this aspect needs 
to be made here. 

The replacement of at least a pan of the diet of taw meat and 
vegetables by cooked food must certainly have altered the pattern 
of masiicationi digestion and nutrition. The breaking^down of 
animal and vegetable fibres would have helped to liberate protein 
and carbohydrate matcriaL Some of the tougher food would also 
have been made sofretp and thus more palatable to the enfeebled 
and to those without sufficient teeth to chew vigorously. The 
Ncandertha! 'old man' of La Chapellc aux Saints^ who had 
hardly any teeth left (and even those were of no functional value). 
Is a good example of the type of individual who must have 
benefiued greatly from cooked food^ 
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In Africa, none of rhe earlier Palaeolithic horizons known 
indicaers the use of fire, but from the Final Acheulian levels and 
all succeeding horizons in a number of sites in Central and 
Southern Africa, there is quite positive evidence. From Asia and 
Europe, there are cleat indications that fiic'using was a much 
earlier discovery. The Choukouiien caves, inhabited by lacking 
man (Home trtituj peitinetisis) during a part of die Second 
Claciaiton, provide the most ancient eirample. The evidence 
included charred bone and antler, which suggests that the fires 
were not purely for warmth or to frighten away undesirable 
carnivores. In Europe, fire^using can certainly be associated with 
Acheulian hand'axe people, as sites in Spain (Torralba), 
England (Hoxne, Swanscombe), and France (Cagny.-Ia^ 
Carenne) testify. By the time Neandcirhal man was established 
over much of Europe, fire may have been in fairly common use. 

Oakley points out rhat the Lower Palaeolithic groups using 
fire are likely to have been only jhf'iottfftors, but the frequency of 
Middle and Upper Palaeolithic hearths clearly indicates that 
most of the Neanderthalers and all the CnvMagnon and related 
peoples were Jire^predtittrs, 

A further significant step in cooking looduulTs must have come 
with the advent of pottery. At the prc'pottery stage, man would 
have been limited to softening food by direct exposure to flames 
or fay contact with the hot ashes or stones of a hearth, though it is 
feasible that by Upper Palaeolithic times, water was heated in 
leather containers by the addition of hoi stones. In pottery vessels, 
cooked foods could be prepared for eating with less contamina' 
rion from soil, ash and smoke, and indeed not only would the 
foods be cleaner, but the raste^rangc may have changed as w'ell. 
It must be noted, however, that another aspect of foi^ hygiene, 
namely, bacterial contamination, may not have been improved. 
Even with modern washing detergents, the cleaning of early 
rough^surfaced cooking pots would have been a problem, but 
how much more so without any form of soap! 
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SOURCES OF DATA 

Wc may obtain information about ancient diet to a greater or 
lesser degree from the following sources: 

t« Artistic representations of plants and animals in caves, 
rock^shelters^ tombs, monuments, etc. 

2^, Direct evidence of food remains on living^floors, refuse 
pits, middens and habitation sites. 

3. Written evidence. 

4. Analyses of 'stomach^ contents in mummies and bog 
bodies, or copiolites (dried faeces). 

5. A study of the habits of modern aboriginal populations 
(by inference). 

By far the most difficult category from the point of view of 
J saiisfactDry interpretation is artistic representation. There seems 

little doubt that much of European cave an is concerned directly 
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with impoitant food^yiclding animais. The wounded bison of 

Lascaux, the mammoEb of Pindal wiih its vital organ the heart a 

accurately located and prominently displayed, and the btsons of 

Niaux with arrows piercing their sides, point to an association 

with hunting. On the other hand^ many of these animals were m 

all probability associated with totem ritual. All in alh however, 

such representations, whilst no more than a very crude yardstick 

of the animal^food interests of some earlier human groups, 

provide evidence that cannot be ignored. Food remains help us 

both directly and indirectly, though in varying degree^ to build 

up the dietary background of a group- Indeed, the real importance 

of analyses of, say» shell or animal bones, lies in the relative 

proportions of those collected together by earlier groups, and in 

the variations (hey may demonstrate through space and time. 

Even so, such specimens can hope to provide only a small part 
of the total food pinure* Insects may have been eaten on the spot; 
in any event, no (races would normally remain. Only smaller 
game may have been tiansponed as carcasses to the camp site. 
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whcrcis the Urger nummaU killed some distance away may well 
have been stripped of flesh and left, for carrion. Where plane foods 
are concerned^ it is only very rarely that any remains are preserved 
—as at Glastonbury, Jericho and the prehistoric Swi$s Inkc^sites. 

Although the inratt conrenfs of the human "stomach " (really 
includmg the iiuesiines as well) and coprolites are uncommon 
materials in archaeobjological research, it may be that a means of 
detecting such residues more readily may yet be devised. A variety 
of soil conditions may welt be conducive ro the preservation of at 
least some matetial passing ihrougli the alimentary canal, especi^ 
ally secdSf cereal husks, snail shell and crustacean Iragments, and 
itis a challenge to future archaeological excavation to detect such 
debris in the abdominal soil of skeletons. An instance of the value 
of special excavation care is provided by the presumed Bronze 
Age skeleton from WalioOi^on/ihc^Naze, reptjfted by S. Hazzle^ 
dine Warren in 19N* In the position where the viscera had becn^ 
a gritty substance was found mainly consisting of the seeds of 
blackberry, rose and Carden Orache (Atripitx)^ the remains of 
food eaten just before death. The ‘stomach* contents of mummies 
and nalurally preserved bodies offer the most exact — if very 
limited—evidence of diet. By far the mo$i remarkable example is 
that of Gtaubalk man, found in central Jutland in 1952, and 
dated by C'-* and pollen analysis to between the third and fifth 
ceuiurics AD* In all, some eiocc^offood femains were recovered» 
appearing as a finegrained brown mud mixed with larger 
panic les cnnshiingofa large variety uf seeds a ltd cereal fragments, 
and a number of small bone fragments* 

At first sight coprolites look very unpromising material, and 
E* O. Callen of McGill University, who has done much to 
stimulate interest in this field, rccalU (hat fhosc from the Peruvian 
site of Huaca Prieta were like lumps of sand and dust. The 
original texture of such dried excreta can best be restored by 
soaking them for 72 hours in an 0 5 per cent aqueous solution of 
sodium triphosphate. In this softened condition the material can 




be submiiied to detailed micioicopic examination, ai in the 
recent Nevada cave studies. In the ease ofthe New World matcnal, 
it has shown the presence ofbeans, cocurbin chili pepper, mtisseh 
clam, snail, fish, crab and lea ucchm. 


CHEMICAL AfiALVSlS 

Chemical analy$is of the food residues of early man is limited by 
shoiTagc of material and the present difficulty of drawing firm 
conclusions from the resuhs. This conirasts wirh ilie other aspect 
of small residue identification where actual structures may be 
identified. Coprolites may contain food ^residues" loo small and 
digested to be considered except by chemical tests* but alsc^arid 
these arc far more important here — fragments of hair, animal 
tissue, bacterial structures and plant cells. 

Food residues, cither intact as solid masses or *skins\ or Plate* 

adulterated with soils in which they were buried, have been 
reported from sites in various parts ofthe world; these arcdatcablc 
(o various periods from the Neolithic onwards. In Britain, such 
specimens have been reported from more than i \ food^vcsscls and 
Beakers of the Bronze Age, being described variously as [greasy 
caKh\ ^ black carbonaceous nitrogen-'rkh matter** * black powder' 
and ^greasy film". Recent eKpertmcnial evidence earned our by 
one of us (DRB) also suggests that some, at least, of the dark, 
fairly light-weight ‘clinker* associated with cremations from 
British sites may, in fact, also consist of food debris. 

Chemical analysis of altered (bodstuFs is by no means a 
recently inspired line of archaeological research. Bog butter, first 
repotted as early as 1824* was considered chemically in i 3 St. 

John Plant, who undertook the study, concluded rliat rhe *bog 
butter* was in fact a mineral resin produced naturally. This was 
challenged in the following year by rhe research chemist, W. I. 

Macadam, and he analyzed Scottish and Irish samples of bog 

butter, as well as other latty materials for comparison. His results « 
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include data oil water, fat, 'insoluble curd‘, and ash contents, as 
well as certain physical^Iicmical data. Also, he attempted to 
reduce the samples to a basic carbon, hydrogen and oxygen 
content. Hairs, apparently from cows, were a common factor in 
these ‘buircr’ samples (and he suggested that the milk was 
churned m a skin). He demonstrated differences bawccii 'burrer' 
and adipocetc (a fatty subsunce generated in certain dead bodies, 
and which is resistant to quick decay), although he was rightly 
careful not to be dogmatic about the true nature of this ‘butter' 
residue. Since then, various other ‘butter* samples have been 
submitted to chemical tests, usually with cautious conclusions as 
a result. 

PUtet 4, j The excavations by Dr Kathleen Kenyon of burial sites at 

Jericho have yielded examples of other food remains far more 
amenable to analysis and, through the nature of the tombs, 
without much adulteration with the soil. Nevenhcless, the 
analyses were disappoiiicing, and demonstrate that even when 
conditions generally are most lavoutabJe for preservation, bac^ 
terial activity may produce marked changes in the foodstuffs to 
the extent of obscuring the original nature of the funerary offerings, 
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The work was carried out by a team comprising Mrs Sheik 
Dorrell, the Laboratories of J. Lyons Ltd, and TJie British Food 
Manufacturing industries Research Association, and the table 
opposite shows some of their findings. 

The low nitrogen values demonstrate clearly chat a more 
fundamental change than simple dehydration of the foodstuff had 
taken place. This was confirmed by phoiomicrographic studies 
which suggest that, in the case of meat, although the specimens 
had tetaiitcd something of their original form, the remaining 
organic matter was most probably that of‘microbial cells and 
their by-products formed from other microbial cells in a dccom' 
position sequence', Samplfi of vegetable origin seem to have 
stood 3 better chance of survival in an identifiable form, the silica 
corrtent of some plant tissue helping to preserve the original 
condition. 


■MAN EATS MAN 

From the glowing recommendations of recent cannibals, human 
flesh is known to K* tasty ro cat, and is certainly no less nutritive 
than that of other mammals. Tire number of human beings in 
existence, particularly in the later stagis of man's evolution—say 
from Uppei Palaeolithic times onwards — wasccitainly sufficiently 
large to enable the consumption of human meat to be praaicabic 
on more than ectemonial occasions^ Neither 'lust for human flesh' 
nor severe protein deficiency are likely to have been principal 
factors in the evolution of the praaice; it seems far more likely that 
the cycle ol events leading to such Hesh'eating b^an with the 
need to defend group rights to hunt and collect in given territories, 
any fatal conRicts resulting from such socio-economic clashes 
being put to good use. When a community is living from day to 
day on the food resources immediately at hand, it is hardly likely 
to waste such wholesome meat, whether the deceased is a friend 
or an enemy! 
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Such (peculations as to rbc origin and frequency of anthropo^ 
phagy, arc one ihing^ bui wliai definite c%'idcncc have we in fact 
of maiveaiing in early populations? A study of cannibalism in 
various parts ot the world during the past century shows it to have 
been prevalent enough fbr us to conclude that human flesh made 
a valid contribution to the food consumed in some groups. But 
wx must beware of assuming that what applies to the present 
applies equally to the pasip arid it will be as well to consider some 
of the claims which have been made in rhis fespcci+ 

Accusations of cannibalism have in faa been levelled against 
(he whole range of hominid types beginning with the earliest 
known group^ the Australopithecincs of Africa. Nckt^ in 
chronological order^ to come under suspicion is Peking man. 
Since 1929 rhe remains of more than 40 individuals have been 
found at the site of Choukouiien to the southsw^est of Peking, 
seven having skulls relatively well preservxd. None of the skeletal 
remains of this early man showed any evidence of having received 
proper burial, and in fact the btmes were generally broken and 
scattered. The skull is, in every insrance^ incomplete; and some 
of the long bone fragments arc stated lo be split for the obvious 
purpose of extracting the marrow. Special attention has been 
giveri to the base of ihe skull, as in every case it is defective, as 
though enlarged for the purpose of brain exiraction. 

Similar evidence (o that found in China is also fonheoming 
from Europe as regards die brer Neandcithal type of man* Again, 
among slightly less ancient palaeolithic skulls, those of Solo man 
from Ngandong in Java are all incomplete, the base of the brain 
box being missing from mosi of them. 

By far the most convincing manifestation of cannibalism from 
(he Palaeoliihic is to be seen in an Aurignacian skeleton from 
Pfedmosi in Moravia, In August 192S, disturbed and fragment 
tary remains (54 pieces in all) were found, representing the arms 
and legs of an individual, as well as two teeth. The outstanding 
bone of this collection is the left femur, which shows nor less than 
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16 transverse curs, mainly on the front side of the bone. These 
wellodchned cuts, it has been suggested, were the results of a 
thorough scraping of the bone, presumably during the process of 
icmoving the ample thigh muscles. Claims of cannibalism in 
more recent prehistoric and early historic communities have also 
been made, but are too numerous to consider here. 

Such, then, is the nature of the archaeological evidence avaJh 
able for an assessment of cannibalism in prehistory. There seems 
linic doubt that it was pTactised among certain early peoples in 
both the New and the Old Worlds — ^judging from its distribution 
in recent times. However, it cannot be too wrongly emphasized 
that the human remains generally presented as evidence of the 
practice are, for the most pan, very fat from convincing. All we 
can say is that cannibalism probably has a very long history, may 
have been adopted to a greater or lesser degree by a number of 
ancient peoples and finally, might even have played a useful 
dietary role in times of a protein crisis. 

Fij(. 4 Ltfi fomar m Uppfr skeltti^n 

jr}?m Sir^pt ntarks attd ikalicw 

mnmm (uis m fitiitfii. M/fr-r/ 
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Chapter II 


The Vertebrates 

THE MAMMALS 

W iriLE THE quANTiTY and variety of vertebrate animal 
remainSp and in particular those of the mammals, show how 
importani proicin foods have been to man since his emergence^ 
we can deduce from them fer more than this. 

There is little doubt that, for food, PaiaeoJithic and Mesolithic 
communities made full use of the whole range of mammals^ and 
indeed all animal life, found in their territory. As amongst die 
Australian aborigines of todays some animals—or parts of them 
—would, no doubt* have been considered 'dclkacies\ but in 
hunting and collecting economies there is no place for a genuine 
food bias. Even after the Neolithic revolution* wild and easily 
accessible game conrinued to be exploited, although produce of 
the hunt must have become of necessity a much curtailed pan of 
the economy. 

In any study of faunal assemblages it is important to remember 
Plate 10 that what at first sight may appear to be a most uninspiring heap 

of bone fragments may produce a muki^faceted picture of the 
food aiiimalsH The fauna may reflect not only the general locality, 
but also climatic and topogtaphical diflfcrcnces (valley, mountain, 
open veld and so on). The distribution of mammal group today 
IS of course not necessarily a guide to thai of the past, and on this 
score man himself has markedly alrered the spread of some such 
populations—usually to rheir detriment, If we except domestic 
animals. Also, rhe bone remains ar a site need tior necessarily 
reflect i he exact proponJon of game killed and oten. This again 
would vary from period lo peried (in groups with domesticated 
Mdck, the correlation between bones and numbers killed would 
be greater); also animal size and the non^food value of the carcass 
would influence the composition of the remains founds 
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Even ill the extremes of hoi and cold climates it weiuld still be 
possible lo ■butcher” in the field and take only select pieces back 
to camp. Low temperamres help to preserve food, the process of 
putrefaction being retarded. Even among pnodern EskimoSp a 
frozen carcass may be picked over more than once, and even after 
a week or two. I n places with high tcmpcraiurcs, especially when 
the kill was made far from camp* it seems likely that natural 
drying would be resorted to again and again. Tlic strips of drted 
meat (” biltong”) eaten by some groups in Africa today arc the 
logical sequel to the dried meat with which their Stone Age 
ances.tots must have been acquainted* During the whole history 
of man, bone marrow has served as food. The result is that at the 
majority of prehistoric sires, much of the btme debris is in the form 
of splintered shafts or separated proximal and distal cndsoflong 
bones* Even the mandible bodies of larger mammals may at times 
have been split for their internal organic content, as evidenced for 
example by French Palaeolithic material. In a similar way, the 
extraction of brain (issue necessitated the smashing of the bony 
brain box. 

A goewd idea of the divenity of mammal food consumed by 
various peoples can be obtained by reference to our diagram where 
four sites are compared. Each group represents a dilfcrent region* 
cnviroiimeiii and time period. First, it is clear that some groups 
enjoyed much larger game resources than others. Secondly, it will 
be seen ihar the proportional representation of the major orders 
(carnivores* primates and soon) can vary considerably. This, of 
course* depends upon what animals arc living near the human 
group, and how far the climate and topography is conducive to 
long-distance hunting. Also, the rtiaierial culture may have been 
more suited to trapping or spearing some animal lotms than 
others (probably a more important factor where the earlier human 
group is concerned). 

Taking the quantities pet species into account, there is again 
wide variation in the site samples. This may be due to a number 
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of causey; some animals arc caught more easily, some have a mort 
atiraciive lasfc, while the larger mammals guatanfcc a longer meat 
supply. The most prolific animal at a site may not of course 
provide ilie most meat, and for this reason one must^ in food^bone 
analyses, also consider the amouni of edible meat which the 
remains represent. 

[n all such quamiiative estimates^ butchering techniques must 
Tiifc 113 be kepi firmly in mind. T. E. White, in America^ has con^ 
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tribuicd significantly to this aspect, Let tis first consider one site, 
namely, a fortified earth lodge village J2 ML 15, excavated as 
part of the River Basin Surveys of the Smithsonian [nstitution. 
The considerable amount of bisoo^ deer, and antelope bone was 
srudtcd in detail by White and (he frequency of differeni pans of 
the skeleton of these animals recorded. Allowing for accidents of 
preservation, length of site occupation, and size of population, the 
following conclusions can be down from thi$ type of skeletal 
sample. First, the methods of preparing the carcass of both large 
and smaller mammals for food appear to be essentially the same. 
What minor differences do occur — as in the pelvis and scapula — 
seem reasonably explained by the greaier weight of these parts in 
the bison and thus a greater likelihood of their being left in the 
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field when ihe c2icz^ was cut up. On the gchcr hand^ the low 
pcrccn(agc 5 for some of (he s mallei' limb bones of the combined 
deer^antelopc group might be explained to some extent by die 
fact that they were fed to dogs. In (he case of (he skull, k is interest-' 
ing to note that with large and small game, there were very nearly 
as many mandibles as there could have been individual animals 
present. The probable reason for this is that the quickest and 
easiest way to remove the tongucp a choice cut not to be left behind^ 
would be DO smash the ascending ramus of the lower jaw and 
remove the tongue with the rest of the mandible. 

An assessment of animal frequencies at a site is only a very 
crude indicator of the \alue of each group to the economy, a few 
large animals providing a much greater meat weight than many 
small ones. Indeed, if wc base our conclusions on the amount of 
edible animal meat available, rather than on skeletal numbers 
alone, we atrive at a mote reliable estimate. Referring to White'^s 
data againp (his time for two sites near Pierre, South Dakota (and 
divided into four period Toci*), it was found that the requirements 
of the group are much greaicf than the meat supply represented 
by the bones. Allowing more people per house, the discrepancy 
of course becomes even larger. Group hunts must often have 
taken place far from the villages, and it is reasonable to assume 
that the "bonc^carrying capacity" of the hunters was in inverse 
ratio to the distance to be covered. In sum, therefore, wc may take 
it that (he bone remains represent animals (especially bison) killed 
locally or retrieved from the rivet. The weights, incidentally, did 
not allow for sex difftrcnccs, a factor which can make a consider^^ 
able difference to meat weight estimates. The male bison, for 
example, can have os much as 500 pounds more usable meat than 
the female, and in some marine mammals the difference between 
the sexes may be as much as 1,000 pounds of meat. 

It should be remembered that large bones were sometimes 
selected and recamed by early hurtling groups because they could 
be put Id various uses. For example, at the Upper Palaeoluhic 
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^icc of Kosiicnkit LiSSR^ large quantiriers ofTufr bona wac 

found. Large animal botie$^ such as the thigh bones of mam moths 

and a Ilf 1m of northern reindeer^ were used in building dwellings 

by ihe Upper Palaeolithic Russians of Malii» and Yeli^ 

scyevidu. Indeed ^ with the very large mamma hand particularly 

the Pleisioccnc and more recent Proboscids (clephanis and 

related forms)^ it is mo^t unlikely that bones were ever carried any 

distance unless it was inrciided to use them after the meat had been 

removed. The Proboscids* incidentally, arc a good example of 

the considerable vartaiton in the distribution of an animal group 

in Pleistocene and modern rimes. During the greater part of man's 

existence. Ekphas and related genera have been spread over much fi/, j 

of Africa^ Europe, Asia as far south as Borneo, through North 

America and well down into South America. As one beast can 

supply a considerable quantity of edible meai^ the killing of one 

of these animals must have been a great achievement for a'group 

of hunters. The I berian l^kistocenc sites of Ccrralbo, Ambrona 

and Torralba have yielded in all the remains of some 40 to 50 

elcphanis of the species As many of the 

bones arc smashed, the skeletons incomplete, and human 

artifaas arc contained in the deposits, it is not unreasonable to 

infer that we have here evidence of extensive—albeit periodic— 

elephant butchery by a pre>sapiens form of man in Europe. 

In this connection it is worth noting that in both the New 
World and the Old World* a rrumber of exunct Pleistocene 
mammal species, especially from Africa* were much larger than 
their nearest relatives today* Take, for example, the more souchern 
part of Africa. In tlie category of herbivora. there were among 
others the large giraffid Criquathmim, giant extinct buffalo 

hahui, and Bularikas arah Giant bush pigs, including Plate is 

N&tach(ftruf and must have provided quite generous 

helpings of pork. As primates are hunted today by various 
aboriginal groups—and indeed may be an important part of the 
meat supply—there is no reason to think that man rerrained from 
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eating even ‘near ci>iuin$' in the pa«. The giant and plentiful 
baboon Dinopithtius^ about the size of a small gorilla, must have 
been particularly good game. 

J 4 R. F. Ewer has recently emphasized that, comidcring the 

richness of fauna in modem African game reserves, earlier 
Pleistocene Hominids were in all probability even more endowed 
with potetiiJal meat resources. This may have special significance 
from the point ofhunun evolution; that being the sort of environ' 
ment in which a large^brained primate might be encouraged to 
hunt with considerable success. As Ewer says; 'The taste for meat 
could have been first acquired by eating relatively easily killed 
things such as lortoiscs, lizards, porcupines and small mammals 
like ground squirrels. Driving hyaenas off the remains of the 
sabrC'tooths’ kill may also have been an easy way to a good 
dinner, for, to judge from their demiiion,) the latter probably did 
nor pick the bones very clean. Newly born buck might provide 
easy prey now and then and lead on to the idea of hunting the 
adults. Here a whole series from the smallest, easily killed by a 
blow on the head if only you arc clever enough to cover them, up 
to the largest and most dangerous, provides a continued stimulus 
for the perfecting of hunting techniques.’ 

(i would, of course, be wrong to think that only land mammals 
had been exploited by prehistoric populations. For example, 
there is every indication that the coastal peoples of Europe and 
North America in particular hunted seals. In Europe, even 

jc a llowing for the chance natu re of find s, ihere are ma ny i ndications 

of seals at Stone Age midden sites. The earliest evidence of seal' 
hunting is from Upper Palaeolithic deposits in the Dordogne and 
at the Crotie dc Grimaldi. Danish sites, from the Enebolle 
culture onwards, have produced by far the most evidence. In 
notthem Europe, all four major groups, the Ringed, Harp, Grey 
and Spotted seals, were hunted by Late Stone Age communities, 
although the finds suggest that the Grey seal was used as food 
slightly more than the other throe varieties. Seal'food continued 




The Vcrtchratfs 



7 TV appr^ximatf ditfrAntim fff rftykmir (ifhffvt) (^mpgrr^ u^rih (hfhw) V pro^k 
^irihufim fl/ PliistKfnt mfm^t if ikr Ordtr Pmtwscidac (iffphants and rtUiedpmsj 



M 








FoeJ in Antiquity 


10 be valued by some nonh European groups until recent times, 
and the Viking senlets of Greenland made good use of it. 

The widely held view that prehistoric people resorted to autumn 
killing of livestock in order to reduce the numbers has recently 
J 4 been critically reexamined by E. S. Higgs and J, P. White. 

Although it is not unieasonablc to suppose that winter fodder 
reserves might often have been insufficient to support the summer 
number of cattle, nevertheless it is important to test the validity of 
this assumption by recourse to the actual material evidence. As 
Higgs and White state, we can infer an autumn killing—through 
fodder shortage—only if we can show that an abnormally high 
number of young animals was killed. What, then, is to be raided 
as an abnormal figure^ This is still very questionable, and possibly 
jo/50 per cent is within the range of normality for killings over the 
whole year. Examining the evidence in Iron Age and Roman 
material from a site at Old Sleaford, we find that it is very incorv 
elusive. No less than four.'fifths of the animals could have been 
killed throughout the year, and even the remainder—representing 
‘precisely aged' animals—might have been killed throughout late 
summer, autumn and winter. 

Re.'analysis of animal remains from Skara Brae, in Orkney, 
resulted in similar ‘not proven' conclusions, the complications 
being numerous and the rcservarions important. First, the sample 
PUie t2 numbers at this Orkney site are sadly small. To tell the precise age 

of animals by their teeth is not in fact as easy as it looks, for there 
is some variation in eruption times even within a single regional 
population (and no one can yet say whether prehistoric and 
modem cattle have similar tooth development times). Also, tooth 
wear as an age factor is difficult 10 inietptn with exactness, 
although severely worn teeth must denote the slaughter of fairly 
old stock. Again, spring births cannot be tied down to, say, a 
two' or thTce^week period, but may be spread over as much os 
two months even in modem cattle. Funhermore, granted that 
slightly more stock may have been slaughtered in winter months. 
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might this not be explained by the greaicr need for animal food 
supplies in winter owing to the diminution otfruit and vegetable 
resources ai that seasons Finally, there is no reliable evidence that 
during prehistoric times—at least in Britain—rhere was a shortage 
of fodder in winrer months. Even in the Orkneys, as eightccntlv 
century cattle numbers show, the environment was well suited for 
cattle breeding. Thus, before we can state categorical I y that fodder 
shortage dictated autumn killing, there arc clearly various prob^ 
lems which must be solved in faunal studies. 

This has been but a lightning survey ofthe prehistoric mammals 
which man has used as food. We have considered in particular 
the great variety which has been available^ and touched on the 
many problems involved m the study ofthe bony food debris left 
behind for posterity. But our troubles do uot end here. 

The domestication of livestock, together with the selective oom^sti^ 
cukivationofccTtain plants, provided the foundations upon which cation 

all other aspects of the Neolithic Revolution must have tnitially 15,75, 
depended. This guarantee of a variety of foodstuffs close at hand, I7, 117 

and more certain throughout the year than ever before, must have 
occasioned considerable mental re-^ricntation on the pan of 
settled communities and reduced the anxieties inseparable from 
day^ovday survival by hunting and collcaing. One would be in 
no mood for refiecting upon the great do-^it^yourself pocenrialilies 
orbakingelay ifihe daily need of2,000/000 calorics per member 
of family had to be searched for in the surrounding country. 

It is more than likely that a combination of factors brought 
about a combined 'threshold' stimulus for domesucation. This 
threshold' was reached in more than one human population, the 
aetiological factors involved not necessarily being the same in each 
case^ Also, this process ofhuman intervention and control of wild 
populations did nor take place in all the domestic animal groups 
at the same time or even in the same inillcnnium. Why did 
domestication come about? In the case ofthe dog, the association 
with man probably began with scavenging, the relationship 
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becoming more firmly csubliihed by the itiiencional feeding of 
dispoubie offal to wild 'dogs' (wolves). The control of herbivore 
populations depends in the first instance on the availability of 
satisfactory plant foods, and « seenn most unlikely that cattle were 
domesticated before plant cultivation was comparatively well 
organized in Neolithic groups. Considering the evidence from 
modern primitive societies, it could well be that on various 
occasions infant wolf pops and piglets, brought back to camp, 
Rf. S were suckled by the women. It is easy to imagine that, where a 

number of young animals were thus allowed to reach sexual 
maturity, they may have commenced breeding and started 
domesticating themselves without any humari plan being 
necessary. Finally, as regards the domestication of cattle, it has 
been suggested by various authors that the motive for capturing 
and maintaining the aurochs (Bur primig^Hms) in the captive state 
was to have available for ritual purposes a guaranteed supply of 
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ihis mcaL If ihk was sOp early changes in the aurochs population 
were not intentional on the part of manp but resulted purely from 
inbreeding and die survival of variants which in unprotected 
stock would probably not have survived. 

A rough indication of the probabk time differences involved fii 9 

in domesticating various animal groups is shown in die chart on 
the opposite page* but of course, this piaurc may be modified by 
funber discoverits. Although space permits a consideration of 
only a selection of the total range of animals which have come 
under the control of man — in fact only those concerned very 
directly with human diet—it is likely that all were used to some 
extent as food. The chief domestic value of the horsCp camel* 
onager* ass and mule was for transport and other labour tasks* but 
their meat was probably utilized on some occasions. Similarly the 
catp possibly domescicated in Egypt by Early Dynastic times as a 
useful pest destroyer and later given special ritual status, no doubt 
also provided a tasty meal in times of great need. One is reminded 
of the fan that this animal went info many a stew pot during the 
Nazi occupation of Europe only two decades ago. 
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h would, however* be quire wrong ro think that the domestic 
aniimU known today were the only ones which peoples of earlier 
cultures attempted to conirol. It is possible that the striped hyaena 
was bred in caprjviiy. These carnivores arc known to be tameable, 
and there is evidence from Old Kingdom Egypt that they were 
Fij, I j kept. Indeed, they were not only eaien* but stufTed with food for 

ihe specific purpose of fattening, a method applied by the 
Egyptians even to cranes. There are also other possibitiues; both 
in Egypt and Greece, the flesh of the hedgehog was considered 
very suitable for eating, and although this is insufficient evidence 
in itself, one is left wondering whether even this animal was 
subjected periodk:ally to at least experimental control. 

Incidentally^ the line of demarcation between early wild and 
domestic forms is by no means easy to draw* Changes at first must 
have been extremely slight. Also, it ts often forgotten that pre^ 
domestic wild species may well have shown considerable 
variability, even to ihe point of being well defined races. The 
Upper Palaeolithic cave art of France demonstrateSi for example, 
Fjjf. 10 that at least two varieties of horse were present in Europe as long 

ago as the old Stone Age, 


f;jf. 10 horm - ik Niaox Fratia. h ii hy somt to ptomJi dtfititt 

tuiJtrtif ^ the hfjr&rn Jxj Cinnhorfllfs, JkU heavHy hath vomfy shorn o^niim toilh tkt 

modfm Przhtweiski's kmf ini W.jf shrt Aarrfx 
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Fi/. j I A k^ami hfinj^ ir^M jW, pmumakfy iktj^sr sr ^k. 
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The domcstjcation of dog&» fTom one or more wild eanids, ooc 

probably commenced earlier ihan in any of the ocher domestic 
groups* chough the evidence is vtiy unsatidactory, and is made 
even more difficult by an insuHicicncy of modem comparative 
material. A wall paincing found ac Qaeal Huyuk, Anatolia 
(e. 5800 BC)t shows a htimer wiih a dog, while unbaked clay 
figurines from JaniiOp Iraq (r* 6500 Ec)^ might represent dogs. 

Ac JarmOp too* were found skeletal remains that could be dog. 

Claims of a primitive *dog* from the Belt Cave^ Iran (r. 9500 Bc) 
and in Natufian levels in Palestine art still very doubrfuh Mesoli^ 
chic ^dog" remains in Europe (including evidence from Star Carr, 

7500 Bc) suggest also chat either Mesolithic communities may 
have attempted independent domesticatjon from northern wolf 
varieties* or* alternatively^ primitive dogs were "diffused^ into 
European cult tires from the incipient agrituitu rises in the 
Mesopotamian area. Various problems must be resolved before 
the true nature of the emergence of C^misfamilmris is known. How 
variable were wild canids and the early domestic dogs, and to 
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whit extent did these vitiations overlap in the two groups 3 Also, 
to whit extent were early varieties of dog affected periodically by 
intrusive genes from wild caoids (for example by accidental back^ 
crossing with wolf cubs reared in captivity) ? 

From the beginning, dogs were probably used as food as well 
10 as for hunting purposes. Magnus Degerbol has pointed out for 

example that, like other food animals, the Maglcmosian dog 
remains from Denmark were very fragmentary and some showed 
marks where they bad been cm. In Egypt^ even during Prcdynastic 
times, there is some evidence of at least three breeds, and one 
wonders whetha diese represent selection for optimal hunting and 
food varieties. The appearance of the dog in the New World 
could have been as late as 500 BC, the intrusive mongoloids who 
took them being of late Mesclithtc culture. Various American 
breeds have been identified, including relatively long-haired and 
short-snouted types. The Aztecs certainly bred dogs for food, and 
there is osieological evidence from North American sites to 
suggest that they were sometimes butchered in the same way as 
other food mammals. 

Turning to the Meditenancan area, it would be wrong ro think 
chat the dog had ceased to be eaten by historic times, Soyer^s 
lOD cbssic book on ancient diets published in 1S31) has 

this to say on the matter; 'We must beg pardon of the reader for 
informing him that the dog presented a very relishing dish to 
many nations advanced in culinary science* To them, one of these 
animals, young, plump, and delicately prepared, appeared 
excellent food. ... The Greeks (we grieve to say it) ate dogs, and 
even dared to think them good; ihc grave Hippocrates himself— 
the most wise, the least gluttonous and thtreforc the most 
impartial of the physicians — ^was convinced that this quadruped 
furnished a wholesome and, ai ihe same time, a light food. , , . 
As to ibe Romans, they also liked it, and no doubt prepared it 
m the same manner as the hare, which they thought if resembled 
in tasie,* 
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On present evidence, ihc pig may well have been part of a pic 

second phase in animal domcstlcationL, logaher with sheep and 
goa(> Unlike the earlier relationship which had developed 
between man and primitive dogs—a situation which has been of 
more than dietary value to naan — the main value of the pig must 
always have been for food. 

The intensive selection and domestical ion of the wild boar, 

UTofa, from which all European and most Asiatic pigs arc 
descended, has produced marked changes in body si« and shape. 

This includes changes in tooth morphology and especially skull Phtes 14, r j 
shape. 

The earliest definite evidence of a domestic variety of pig is from Plarc t) 

the village^farming community of jarmo. Pig teeth from various 
levels ar this site show metrical differences which may well be 
indicative of domestic and wild varieties. In particular the third 
molar dimensions varied in the preceramic and ceramic levels, 
the latter having a smaller overfall size. The samples arc ad¬ 
mittedly small, but the differences arc such as to suongly suggest 
that we arc dealing with two distinct varieties of pig. The 
apparently ^sudden* replacement of one type by the other at Jarmo 
points to (he domestication of this animal having taken place 
in another region at an earlier rime. The evidence from Tash Air, 
in the Crimea, suggests that pig domestication may have been 
taking place in the Mesolithic, and might indicate the original 
area of pig-breeding by man. 

By Predynastic times, there is some evidence of a domestic form 
of pig reaching Egypt, especially at Badan and Toukh. In 
noithern Europe, there was a relative abundance of pigs in the 
Neolithic era, and indeed it was an important protein source, 
but later prehistoric times saw a marked falling-o^ in this area — 
possibly related to vegetalional and economic changes. Probably 
more than anywhere else, the pig has been valued in eastern Asia. 

From numerous sites in China, there is abundant evidence of its 
key position tn the provision of animal protein, and during the 
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Necaliihic, Swj and Conis were by fb ihe most common domcsric 
genera. As is show^n by bones and rcpreseniatioris in art, early 
domestic varieties of pig retained much of the appearance of the 
wild boar, and the modern relatively hairless and bulky breeds 
are the result of comparatively recent selective breeding. 

Various parts of the pig were utilized by the RomanSp as 
Apicius so well demonstrates. The preparations included sow's 
udder, liver, stomach (cleaned oui with salt and vinegar and 
stuffed)* kidneys, ham, and at least fifteen methods of using 
sucking-pig. Of interest is a method ofcnforccd feeding, attributed 
to the time of Apicius, Sows were stuffed with dried figs and then 
killed. 

Coats {C&pro) and sheep {Oois} may conveniently be con- 
s sidcred together- They represent the first ruminants to be domestic 
cated, and may have come under the control of man at about the 
same time* The goat^ being more tolerant of hanher environments 
such as thorny scrub and mounutinous regions, must have proved 
the better of the two in areas where pasrure was scarce. Before the 
cow became an important source of milk in the latter part of the 
Neolithic, goat milk must have been an imponanr asset- but on 
the other hand the sheep will have provided a more tasty and 
tender joint, and the fat and hair was more valuable. 

A complicating factor of goat and sheep studies is that it is not 
always easy to tell whether a bone is that ofa sheep or a goat, and 
some osieo^archaeologists combine the two for the purposes of 
statistical analysis. 

As yet, the most reliable evidence of goat domestication comes 
from pre^pcrttery Neolithic levels at Jericho (f. 6-7000 Bc). 
Unlike the wild bexoar goat of ihai area, the horns were scimitar¬ 
shaped, reaching massive proportions in the male. Similar hom 
shapes were also in evidence in the pre-pottery period of Jatmo. 
Fufthcf evidence of early goal, 11 has been claimed, is provided 
by the Belt Cave (Iran) dated to f. 6000 BC. As the Neolithic 
continued, this form of early domestic goat appears to have spread 
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into other pam of tht worlds and by the third millcndium bc an 
representations clearly indicate other domestic breeds. 

The earliest evidence of domestic sheep comes from the site of 
Zawi Chcmi Shanidar (Eraq)p and projects their history back to 
about 9000 flc. The bones showed that thU early community was 
killing a Urge part of each yearns young for focxl and skins before 
the end of each year. From faunal studies at Haua Ficahp Cyrenai^ 
ca^ it is clear that domestic caprovids had moved westwards as Ur 
as this site by c 4800 ac. This change from wild to domestic 
stocks — by replacement — is shown clearly by a metrical analysis 
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of capiovid bones from ihe site» By about aooo BC, a numba of 
domestic varieties arc in evidence in Mesopotamia (F. £. Zeuner 
gives live), and probably all were derived from wild urial sheep. 
As well as the urial stock, the Asiatic mouffion sheep appears to 
have been domesticated at times. Farther east towards India and 
Tibet, the domestic sheep again appear to be of basically urial 
stock, but some breeds may be influenced by—if not derived 
from—wild argali sheep. 

Although there is no evidence as to the antiquity of the practice, 
it is interesting to note that in the Faroe Islands some ]0O years 
ago, mutton fat was stored against rimes of need. A seventeenth^ 
century writer recalls ihat *Thc tallow, principally obtained from 
sheep, was cur in pieces and allowed to roi awhile; it was then 
rendered, and cast into large pieces, which they dig and put in 
earth to keep it, it growing the better the longer it is kept, and, 
when it is old and is cut, it tasteth like old cheese,* This procedure 
is similar lo that for bog butter, and seems likely to represent a far 
more ancient practice of preserving fats, at least in cooler climates. 

Although there is evidence in the Upper Falaeolithic Cave Art 
of Europe that there was considerable variation in the wild form 
of prmij[mui, the remains of cattle from ihe Halahan site of 
BandahJik (Iraq) seem very likely to be of a domestic stock and 
not a small wild population, suggesting ihat the domestication of 
this animal took place at least 7,000 years ago. 
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The cks&ification of cattle from Pleistocene lo recent times^ is by 
no mans as clear u ic could be. Ncvcuhelcss, the teritauve 
genealogy" shown below will serve as a useful indication of cattle 
relationshipSH 


r primij^u§ 

B&i namaii(us 
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Hornless forms (by mutation) 
B. /tfiyi/rMT 

Variants 

Bw. p. i 

B. hmhyims, hybrid varieties 
Long and lyre" 



the sa me 


homed types 

species? 


(Zebu) hybrid variety 





Table z* Tentative scheme of cattle lelaoonships 

B&s prifflijfffljn;, in its original massive homed and large^bodied Platn te, 13 

fornij became especially prevalent in the European area by late 

[^Icistoccne timc$ and lingered on until at least the sevcntetnilv 

century ad i n some pans of eastern Europe^ On the other hand, 

the Indian variant appears to have a longer Pleisto.- 

cene history, and indeed is more likely to represent an early 

established geographical race of B. primix^nias than a separate 

Species. The recc^nition of a short^homed and loDg^foTeheaded 

variety, known as B. results from the study of European 
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Neolithic and Bronze Age matcriaL On the present evidence, it 
is rtasoitable to suppose that die ion^Jrem vaf iciy was derived from 
ihc larger homed primi^nhs type* but at what date and in what 
area is not knowti+ Also, to what extent ihc differences between 
these two varieties result from evolutionary processes operating on 
wild populations* and to what extent they represent "interference 
by man, still remains to be ascertained. U^n^Jrons cattle may well 
have been emerging in Western Asia by at least jooo BC. 

The zebu or humped cattle, now having iheir main distribution 
from India to Africa, form a further debatable group. Their 
origin seems more likely to have been nearer to India^ And a 
derivation from the mmadkus stock has been suggested. Again, it 
is not easy to decide whether the charactcristk zebu features result 
from domestication or otherwise* and a few authors have suggested 
that the hump is the result of special selection for religious reasons. 
From art evidence, it is certain that zebu cattle were being bred in 
Mesopotamia by about jcxxi nc, and at MohenjcularOp north' 
west India, both primigimus and zebu varieties had been domestic 
cated by r, 2500 bc. Both the Greek and Roman worlds were 
familiar with zebu cattle. 
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Fijr. 14 d, halt ^yi a v^jn^m TfU 

Aj^rfih, Mtscptl^mar a^ttsi^crti daU 

frfim akmi iScd BC; t, JifiBtf/f/ 
Cmis mfurtlt Jrcm 5in)^rm, Atm MfflLJr^ 
preb^ihly (ntury BC, Tht '2UiHi 
hump* if Mfftiitjfnd 



Hornless canlc* probably the result of intensive breeding From 
natural mutants, arc also clearly in evidence, the bull on the tomb 
of Akhet^hetap (Fifth Dynasty) at Saqqara being an early 
example. 

In postxpriptrjj^n/iijr herds, reduction in body size is a trend 
which IS probably common to all. This may not have been 
brought about intentionally, but may be due to natural selection 
under poor environmental conditions. On the other hand smaller 
(and younger) carcasses arc likely to have been tenderer, and one 
is left wondering whether the ^tender joint* is not altogether a 
preference of modern civilized eommunitiesv 
Although selective breeding during the past millennium must 
have changed the form of most odginal stocks, a few herds remain 
which are rcbtively pure^bred and still represent prc^medieval 
varieties* In Britain, the famous white Chillingham herd is a 
loDg>horned variety thought to have been brought from Italy by 
the Romans* With the collapse oFRome, these became feral in the 
forests* and were not enclosed again until the ihirtcenfh-^cntiiry. 
It may be noted that blood was not only utilized as food when 
beasts were slaughtered, but that in all probability the drawing 
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of blood from live animah was practised by some eaflicr cultures. 
This procedure is well known today among somecaulc^breedmg 
tribes of Africa, and is also praaised by Tibetans. 

In order to satisfy his palate^ if not his protein nceds^ man has 
favoured at least three smaller mammals* The edible or Tat' 
Dormouse (Glis glis) is found wild from Spain through Europe 
and into south''west Asia. Like the rabbity it does not seem to have 
been considered worthy of domestication until Roman times, 
when its culinaiy reputation was so high that wealthy Romans 
initiated the construcrioii ofjf//>dffd in order to secure easy supply 
of this tasty rodent. These enclosures, in use by the latter part of 
the second century ac^ were made to simulate the animars 
naruial habitat^ and the occupants were fattened up on a diet 
of walnuts^ acorns and chestnuts. Such restricted breeding 
populations of dormice* perhaps with periodic Veeding^out' 
of defective ones not fully suitable for the table* would have 
been an ideal environment for domestication changes to have 
taken place. 

In at least some cases* the final fattening would appear to have 
been undertaken in special canhenwaTt potSp which resrriaed the 
movement of the rodents. Indeed, this may represent the beginning 
of the indoor Tartery' system of today! 
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The prcpuation of chc domiousc for the table could be quite 
ckboriie^ as Apicius so well describes. He recommends that ft 
be stuffed with a mixture of minced pork and dormouse mcaip 
pepper, pinc^kernds, asafoetida^ and ^wiweFi; then placed m a 
small oven to ccM>k. 

The faa that the rabbit was domcsiicatcd long after most other a aba it 

domestic species is probably due to the Ismiied diuribution of the 
wild form in the post-glacial period. This appears to have been 
common only in the extreme south-west of Europe^ though it had 
begun to spread by Roman times. Unlike har^* rabbits arc qutie 
amenable to enclosures* and reproduction would not be ham¬ 
pered. However, both hares and rabbits (family LeperiJaf) were 
reared in the Roman this method ofendosurc continuing 

through into medieval times. But only the rabbit survives as a 
domestic animal 

Compared with the Old World, the New World has remark- c u 1^ a 

ably little to offer in the way of anitnaU domcsficated specificany pic 

for food. Although the domestication of the llama and alpaca 
may have helped to ensure meat supplies, it is clear that their main 
value was for transport (llama) and wool (alpaca). Thus wc must 
look to a much smallci mammal the guinea pig, for evidence of 
domestication with the sole purpose of providing mcat^ Probably 
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the chmnic lack of animal protein in the Andean mouniajii 
region triggered off the <iome$tica[jon of ihh rodent by pre^Inca 
natives^ although surprisingly^ it was not until after the Spanish 
Conquest that the domestiieated guinea pig spread beyond the 
Inca Empire. 
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Milk and milk products are perhaps best considered in this survey 
of ilie vertebrates, being a corolbty to (he domestication of live^ 
stock. Because such foodstuffs are perishable^ their history is 
especially patchy, depending for the most part on liietary^ ceramic 
and an evidence. 

Early representations of milking include that in a frieze at Ur 
(e. 2900 Bc), and on the sarcophagus of Kawit from Deir 
ebDahari (Eleventh Dynasty). It is conceivable that milking was 
early established in Neolithic communities* although techniques 
for stimulating milk 'let down" may not have been discovered 
until latet. Probably cow and goat milk have been the most 
generally used by early communities, although the ancient Greeks 
used only goat and sheep milk, and even then in diluted form. 
Surprisingly, Pliny recalls that earners milk is the sweetest, and 
also notes that Sarmatian tribes commonly mixed millet meal with 
mare's milk or with blood ftom a hofSC*s vein. Hcmdotufi 
again referring to mare's milk, notes that the Scythians skimmed 
off (he cream as the best pan. Reindeer milk has been used by the 
nonhem communities who have brought (his animal under 
control, and also the elk was at times milked, as a Scythian 
representation demonsirares. The milk of yaks and asses has 
also been used in restricted areas. However, there is no evidence 
to show that the llama was used in this way by New World 
peoples. 

The use of butter, sour milk and cheese must have quickly 
followed (he regular milking of animals, for by accident alone 
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ihtsc milk products must have occurred again and again. Buiicr 
would be very easily produced merely by the action of nans porting 
milk from place to place in containers* and its advantages could 
not have passed unnoticed. The extent of its use in early Egypt is 
not knov^n* although a fatty substance found in some mummies 
has been claimed ro be butter. Certainly in Mesopotamia it was 
of great impoTtance. The milking scene from Ur demonstrates 
the method used by the shepherds^ a man is seated rocking a large 
narrow-^necked jar lying on its side, and to his left two men arc 
straining the resukiug liquid in order to take off the butter. The 
Old Testament has many references to butter beginning with 
Abraham (e. 1500 ac), which suggests that the people of those 
early days were well acquainted with it. Some doubt, howev'er, 
has been cast on the use of the word *b utter’ and later translators 
have subsiiiuicd ^curds* as a more accurate description of the 
produa ihoughc to be indicated. The Hittites with their $heep, 
goats and cows were ^Iso butter^makers and evidently used it 
widely and in quantity, for the price appears to have been just 
half of that of oil. 

The Creeks and Romans of Classical times hardly knew 
butter, probably because of the abundance of olive oil in their 
region. It was chiefly known to them as a choice food of the 
^barbarians\ The nonh European tribes did indeed use it a great 
deal and their cckjIct climate was cenainly more suited to its 
produaion; it was among the Germanic peoples that the methods 
of salting and making harder pats were developed. 

Soured milk or curds have surely been consumed by many 
peoples from the earliest Ncoltthic times, but little remains as 
direct proofofthis. They were fairly certainly used to Mesopotamia 
and Palestine, and possibly in Egypt, and Pliny later mentions 
their production by ^barbarian* tribes. Nevertheless the Greeks 
and Romans also used soured milk, and three distinct kinds arc 
mentioned t which, according to Columella, must have 

been fairly sohd* as the whey w'as drawn oflFthree times before salt 
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was added and ihe jar scaled; mclin^ which was obviously more 
liquid as milk was poured directlj' into jars coniaining boiling 
vinegar and kept overnight in a warm place; and sikistm, an 
invention of the physicians of Pliny's day. Mc/cd* however, was 
definitely a dish in itself, for even Apicius includes it in his book 
and recommends serving it with pepper, liqu^men or salt» oil and 
coriander. 

Chcese^making is the natural result of soured milk, and an 
obvious practical means of preserving surplus milk when it could 
not all be distributed or used, or w^hen the animals w^ere away from 
the villages in summer pasturage. The Egyptians certainly made 
cheese, as evidenced by the little pots of ic found in the Second 
PUEes4S, 49 Dynasty tomb at Saqqara, and by Old Kingdom lists of funerary 
offerings. In Mesoporamia chcese^making was an important task, 
and some cylinder seaU found there depia the shepherd with his 
Rocks, and rows of little circles probably rcprescnnng cheeses. 
Numerous chccse^moulds were found in the dairy of the Palace 
of Mari (third millennium Bc). The Hittites not only ate cheese 
but used it with bread as an offering in religious rituals. 

Fiji- ij Pocicry cheese^irainers of Neolithic and Bronze Age date in 

Greece and Crerc show chat cheese^making began very early there. 
On the island of Therasia actual remains of w^bat appears to be 
cheese have been discovered, dating from the Late Bronze Age. 
The Creeks indeed appear to have been very fond of milk and 
cheese dishes and Homer twice mentidns a panicutar pottage 
composed of barky^mcal, honey, Pramnian wine and grated 
goat's milk cheese. By Roman times, cheese satisfied both the 
Plate i4 appetite of the pcasaiii and the refined tastes of the gourmet, ihe 

methods of production and the different kinds of cheese being 
many and varied. Smoked cheeses were much appreciated and, 
m addition to their own specialities, the Romans also imporred 
foreign varieties. Cheese was eaten frcshly^madcor preserved, and 
either with bread or as a pan of other dishes; in particular, it was 
an important ingredient of their fancy cakes or breads. 
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BIRDS 

Compared wiih hunting and fishings fowling hai perhaps always lo* 11? 

been of less importance. Prehistoric fowlers probably relied only 
to a limited extent on bringing down birds in Hight, and most of 
the catches may well have been by snare and nap; also by direct 
clubbing and seizure, especially when moulting impeded escape. 

By dirca methods the Great Auk was hunted extensively, not 
only by Upper Palaeotiihic and more rccenr groups but even by 
the Neandcfihalets. A similar easy carch was the New Zealand 
giant Moa, slowly hunted out of existence by the Maoris^ with the 
result that there had to be a reorientation of food-getting habits 
with fish replacing bud. Although it would be out of place to 
discuss in derail the wild varieties identified from early sites-~thcy 
are very riumetous and vary according to climate, and geographic 
position—statistics from one or two regions will help to show 
their value. Prom New England sifa (Archaic^Ceramic) over 
ten varieties have been identified, from Lagore Crannog (seventh^ 
tenth century ad) over twenty, from Teshik^Tash (U.S.S.R., 

Mouacrlan) at least nineteen,and from Ust^Kanskaia (U.S.S.R., 

Mousterian) twelve species. In the case of the latter two R ussian 
sites, only four of the total nineteen genera were common to both, 
a clear indication of the diversity of fowling which occurred even 
within a single culture. 


SJ 









Fiji. tS Dtiaii jf 

f^re, stid * pttk^ii 
m ffcf tmk $J Hartmhd, 
Tkehfj, ahaut jBC 


Birds’ eggs were* of course, an equally valuable foodsttifT* in 
both early liuruing communittes and more recent cultures where 
ffjf. the dumeitication of birds occurred* In Egyptian artj bowls of 

ostrich and oihet large (pelican?) arc depicted a number of 
times, and the ostrich egg in particular would have been of 
special value in that irs volume is about six rimes that of a hen's 
egg* It is well known that by Roman times eggs were preserved* 
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using a numl>ef of meihods^ and ii was cusiomiry fnir Roman PUecso 

meals to begin with an egg course. 

Our knowledge of the early domestication of birds is still very 
meagre. It is likely that the red jungle fowl {Callus£dllui) was the 
main ancestor of the domestic fowl, being indigenous to non hern 
India. Fowls were known to the early Indus Valley civilizationSp 
and they are represented for example on seals from Mohenjtv 
daio. They continued, with increasing distribution and favour, 
into historic times. Ptcsumably through good trade contacts with 
Asia, the fowl appears in Egypt hy the fourteenth century BC, Fijp. 

and U shown on Assyrian seals by the eighth century fiC- It was 
economically important to the Romans and tbete was a variety 
of ways of preparing if for the table. 

The guinea fowl had reached Greece, probably from Nonh 
Africa, by the fifth century sc, and was pan of the upper-class 
Roman menu by Varro's time. In contrast to the domestic fow]^ 
however^ it made no great impact on the Mediterranean world. 

Goose domcsticatiori was probably a follow-on from the fauening^ 
up of captured fledglings. Dom^tication probably began in the 
Neolithic, and the goose was ccrtamly well known in Greece and 
Rome, and m Egypt by Old Kingdom times. Although the duck 
has also come under the control of man, both in Europe and Asia, 
evidence from the past is scanty. Pliny recalls that fanening pea¬ 
cocks began about 70 ec and became a profitable business. 
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Fti. Ejyftiait ffmf iht fr^furafw/i fisk tts i&aht pmr ia SAh'nj^. (Ajur Wiikinf&f!) 

REPTILES AfJO AMPHteiAMS 

Compared wirh other vcrtefaraces* rcpiiles and amphibians arc 
relatively uncommon at archaeological sites. Frogs and small 
lizards of various kinds provide useful food for some human 
groups rodayp and arc not so difficulr to caich* Indeedp the general 
lack of archaeological evidence probably results to some cxrent 
from the fragile nature of the bones of such animals^ and perhaps 
from soficr bone being often eaten with the flesh. Tortoises, 
especially giant varieties, and turtles provided very tasry meat for 
earlier populations in widely separated parts of the world. At 
least ihree varieties of turtle have been identified from New 
England sites, and the remains of these and similar creatures have 
also been found for example in prehistoric levels at Niab Cave in 
Borneo and Gua Cha in Malaya. Prehistoric food debris from 
Vardaroftsa, Macedonia, ijicluded (he tortoise. Snakes, of course^ 
have not been overlooked as a source of meat and in China they 
have been salted and pickled. Celsui recommends vipers as 
wholesome! Crocodiles arc siill valued for their flesh and eggs* 
and Herodotus speaks favourably of these giants of the Nile. 













The Vtrtthratff 


Remains of fish from archaeological sites present by far the most 
difficult problems of analysis of any vertebrates. Often only ftag^ 
ments of venebrae remain, and even where there are plenty of go^ 
artistic representations—as for example in Egypt—identification 
is still far from easy (the giant Nile perch, Ptne niUtka, being one 
of the exceptions). Even so, there is an increasing amount of 
information about early fish as food. 

The importance of fish to prehistoric communities of Europe 
has been well reviewed by Grahamc Clark. During Upper 
Ralaeoliihic times fishing in (his area seems to have been restricted 
to inland waters and coastal margins. Probably the inhabitants 
were well aware of seasonal as well as all'the^ycar>Tound fishing 
potentialities. It seems likely that spearing, line^fishtng, and 
clubbing wae all employed. During the Mesolithic, improve^ 
ments in the material culture added to fishing efficiency. Ftom 


fijf, II Mtn ierryiit^ a NHrjkk (P«ca nilotici). MtJam. (AJttt Ptirit) 



FtSK 
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Neolithic to Iron Age limes technological ifnprovemem^ con^ 
tinued (barbed hooks^ better nets wiih heavy net^inkersp and 
more developed coasul line^fishing from boats). Fish i’dentifiefi 
in northern Europe between ihc Upper Palaeoliihicand Iron Age 
include pike, brcairip pollack, perch, tench, cod, dog^fishp 
flounder, cel, haddock, rnackerd, coal^fish, whitings wrasse, and 
tunny. The final phase of sca^flshing was not complete until early 
medieval times, when for instance the herring industry became 
established. 

The Romans have left prticularly good illustrations of the fish 
they caught. Surprisingly, one of the most highly iJiought^ffish 
was the wrasse, a variety which is certainly not considered so tasty 
today* Their knowledge of the breeding habits of fish was con^ 
sidcrablc and fenilized eggs were collected and placed in special 
lakes or This resulted in a coiisiderable trade in the sate of 

young fish for stocking waters. The Assyrians also maintained an 
ample supply offish in dams and vwam. Indeed fish^egg trading 
seems to have been established early on a wide scalcp as similar 
evidence from China suggests. To the Greeks, the runny was of 
special interest and it seems that they were very early aware of its 
mukitudes and migrations. Fish were widely dried and salted. 

Other fish remains include a variety of species from the New 
World, as well as accounts of fish tood debris and types of fishing 
tackle from early sites in Africa^ Ea^em Asia and as far south as 
Australia. The data arc, however* very scattered and incomplete* 
and perhaps wc should be wise to restrict our review of fish food 
to Europe and the Mediterranean world. 
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The Invertebrates 

MOLLUSCS 


V ERTEBRATES ARE gmmlly qujic difficult to 

citch. Admittedly, slow and somnolent lizards need little 
more than dismrbmg from their long siestas^ and a mere scuffle 
among a flock of moulting birds would goaranicc a dinner or 
two. The quick-witted mammals, however, necessitated cunnings 
stealthy hunting, and often considerable physical endurance if a 
wounded animal had to be followed until its strength bled away 
and It could finally be approached for the kill. How refreshingly 
Simple and useful it was, therefore^ to be able to rely on some 
animal food by the easy process of picking snails off bushes or* at 
low tide, pulling mussels away from their rocky moorings. There 
is certainly plenty of evidence that prehistoric men took full 
advantage of this high protein (ood, and if each animal was smalk 
given enough time the total harvest would be rewarding. 

A very considerable number of sites throughout ihe world 
have yielded shells* both oficrrestml and marine molluscs. When 
foundp they may be crushed, complete, artificially perforated or 
worked in other ways. An immediate difficulty to be resolved by 
those undertaking the analysis of shell debris is to determine which 
varieties of shell do in fact represent food remains. In each case, it 
ii necessary ro decide whether the shells were collected (i) for 
anifaas, (a) for decorative or utilitarian purposes, (3) for food 
contained in them, or (4) whether they were adveniirmusly 
incorporated in the deposit but not collcacd by man. 

The problem of determining the reason for the varieiy of shells 
at a particular site is demonstrated well by the recent analyses of 
shells from early Icv^els at Jericho, undenaken by the rr^alacotogist 7 

H. E. Biggs. In this sampk* the majority were clearly collcacd 
for their decorative value, although some, 10 be described shortly. 
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wcTc cicirly of value as food. In view of the grcai amounc of 
shellfish used by man* at least during the last 30,000 years of his 
cvolutioRp largely because of the universal availability of these 
foods, it would seem best to consider mollusc^cating at a few 
special areas or sites rather than attempt a general review. We will 
begin in the New World, moving round 10 the Far East and 
completing our brief sur\^ey in Europe. 

When considering the uneatable remains of shell food, it is, of 
course, important to try to translate these into the quaniiues of 
aj edible food which they represent. S. F. Cook and A. E. Treganza 

made an important first step when they proposed certain ratios 
between edible food and bone and shell remains. 



Wfi^lit 0/ 

Wfij^kt cf rfmoins 


fJihk Jksh 

pmffvfd in nit 

Mammal and bird bone 

1 10 

] 

Mussel shell 

1 


Clams 

* 

4 15 (2 samples) 


Table j. Ratios between edible food and bone and shell remains 


The recent analysis by Clement Meighao of a site on Catalina 
Island, California, dated 10 t. 1500-4000 BC, shows how much 
information can be deduced from midden materia!, in all^ 
tweniy^two species of shell were idemiRed. Of these Mytilus 
(mussel) and Holhiis (abaloiic) predominate^ Of special interest 
is the fact that in the lower levels of the site there is a four to one 
predominance of Halhihov^ Mytiluf^ whereas in the upper levels 
quite the reverse situation is found. This cannot be explained by 
any natural environmental change, and it is reasonable to agree 
with Mcighan that it most likely resuked from ovcr^explottation 
of the favoured shelbfood until numbers were considerably 
depleted. As he points out, "There is considerable theoretical 
significance to this picture of overexploitation in view of the 
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BtfMf and shdtJi^T 

I j Ssmpkf 

( j , 252 fuiw iiichfs) 

jur and shell far 
fatal fiie 

(y2<5 fiufriV yards) 
Projected from 
column samples 

Fhsk 

mat sltr 
Projected from 
column samples 

Shelh 




Mytiluj* 

J666 

92 , 7)8 

19,758 


J 06 j 

7 ifi 70 

20,J4J 

All other shell 

Q 7 U 

1M8] 


Bone: 




Fish, mammal, bird*** 

0 197 


9a,4ii 


* shdi/ficsh raiio — 2 35 to J 
sKcII/fltsh taiio = % ’80 to 1 
bonc/flcsh ratio - i 10 20 


Tabfc 4. Mea* wcighn estimated from the Link Harbor (Cataltna Island) Site 
(data from Mcighan^ 1959)1 AU weighia in Kilograms. 

opinion sometimes expressed that primitive man wa$ in a son of 
balance with his environment. This example shows that in at 
least some cases primitive man worked his cnviromncTit for alt 
it would yield gfa favored resource^ ignoring less desirable foods 
uoill forced to utilize them' (pp* 402-5). Although the total 
meat resources for the site, as shown m the Table abovCp can 
be but tough approximations, they nevenhelcss enable us to 
visualize in terms of the actual food substance^ the availability of 
animal proteins to these earlier peoples. As can be seen, nearly 
half the flesh weight was of shell fctod. 

The excavations at Niah in Borneo, directed by Tom Harrisson* 
have yielded a considerable number of edible mollusc shells. 

There is clcarevidcncc that shellfish were eaten at Niah throughout 
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Its entire histoiy^ spanning more than 40^000 years. However, 
shells arc patticularly numerous within the iz -^6 inch level below 
the prcscni surface of the Great Niah Cave* representing perhaps 
the last 5,000 years, A recent study of Niah shell focxl by Lord 
71 Medway has revealed some significaiit preferences and differ cnees. 

The shells presumed to be foed debtU are all aquatic (although in 
laa some land snails in the cave could have served as food as wcll)^ 
At least eight species were represented in the food category, three 
being estuarine and five true freshwater varieties^ 

The extent of the shellfish at the site is demonstrated by (he faa 
that during the 1958 season alone some i4»6|z whole shells w^erc 
counted. Freshwater varieties were found to be more abundant 
throughout, although in the central sector of the excavations 
estuarine shells are proportionally higher. This greater nse of the 
freshwater shellfish appears to be the general rule at every stage. In 
the ease of the freshwater shells, Medway has made a most 
revealing comparison between the cave shell debris of earlier 
Niah people* a recent midden* and the frequency of the shell 
varieties available in a near-by stream today. The rcsultSp set out 
in the Table below* are by no means what one might be led to 
expect. 


Table 5. Edible shellfish from ihc Niah area 


Shell genus 

Pfchisioric Niah 
(central area) 

Kecenl Niah 
(midden r. ad t Soo) 

Freshwater survey 
Stream sample (t96a) 

Ciea 

i.101 (0* 

S7(S) 

7 S()) 

NcriTina 

2,769 (2) 

4)6 (2) 

joi (2) 

Bcllainya 

()) 

*2(4) 

2pO]S ([) 

Reel idem 

28(4) 

1,014 (0 

2) (4) 

Pila 

'4Ci) 

282 (j) 

s(s) 

* numbm in paremhesa show the order of shellfish preference 

as food. 
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Akhough BcUamya is the commoiicst form iti rhe stream sampk^ 
II is in fad nor ihe most pleasani lo eai (the unborn young of this 
genus may be found with wclbfonticd shells which rendm them 
less palatable). Its third and fourth place as food is thus undcr^ 
standable. Pi/ti, although ii has the most meat, k tough and docs 
not appear lo have been particularly sought out by earlier Niah 
peoples. The two most palatable varieiies^ Clea and 
show surprising differences in the relative frequency in the 
prehistoric and recent Niah samples. This mighi indicaie a 
biological change in ihc relative (tequcncy of these forms in the 
Niah arca^ bui seems more likely to reflect changes in shclkfood 
preferences. 

Borneo is, of course, not the only letriiorj' in Australasia lo have 
yielded archaeological shell remains. The frequenty of molluscs 
at prehistoric sites in New Caledonia suggests that shell food had 
been a principal source of ptoccin. In Yap and Fiji they have also 
clearly been used as food. Australia is no exception, and ai a rock 
shelter site at Fromms Landing* South Australia, dating back 
to at least 4S00 bp* sheik were found at all levels, 

Europe and South-west Asia provide by far the most varied 
evidence of the use of shelll^h in the pasi. Tiiai molluscs were a 
source of animal protein by at least early Upper Pleistocene times 
is demonstraicd clearly in these areas. Ncandeithal man of 
Gibraltar, as shown by the limpets and mussels rccoveicd from 
the DeviPs Tower siie, was certainly making use ofrhem. From 
the Mount Carmel sites of Tabun and Skhuh the marine shells 
Cardium, Ijsem^rdium, Osirea and Peirm seem most likely to be 
food debris. Late Pleistocene groups in the Mediterranean area* 
both in North Africa and Europe have left evidence oftheir food 
interest in shellftsh^ One of the best documented i instances of their 
use by Mesolithic Europeans is seen in the shell mounds excavated 
in the region of Mugem in Portugal. These extensive deposits 
consiw mainly of marine shelh* principally cockles* oysters, 
whelks, scallops and razor^hells. 
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ea CharlGi Rccd, in a recent siimul^iing discussion of sniil^cating 

in antiquity, mentions that between about [5,000 and 7,000 
ago the snail HfUx salcmortica was certainly used in Iraq for food, 
though in mote recent times it practically disappears from the 
archaeological record. Even during thal period, however, he 
thinks Helix was not a major food source, especially since it 
can generally only be gathered during or fallowing rain. The 
proximity of a group to water also clearly affects their molluscH^ 
eating habits. Reed points out that in a site at Tepe Asiab, Iran 
(f. 10,000 which is near a permanent stream* H. iHomonka 
is very rare, but the perhaps more tasty clam Unio ii^ridk was a 
major protein source. 

From the Pre^Potiery Neolithic co the Bronze Age at Jericho 
there is also evidence that at least two varieties may have been used 
7 for food. H. E. Biggs cites the species Helixprasinata and Lei/owt/ntf 

spiripluno as being numerous and large enough to suggest thar they 
were collected for eating. The former* incidentally, is very similar 
to Hfiix sahmmica eaten by the Jarmo people of Iraq around ihc 
same time as did the Jericho Pre^Pottery folk* The fact that the 
shells from neither site show any sign of burning indicates that the 
shell food was not roasted. Also, as most of the shells are intact, 
the animals must have been put to death before removal. Either 
they were drowned or killed by boiling, and although the laiter 
alternative seems more likely, it poses another questjon as regards 
the rype ofconiaitier used in PtevPottcry times. 

By far the best known Neolithic shell mounds in Europe arc 
those excavated in Denmark. These 'kiichen^middcns’ are 
enormous refuse heaps consist] itg mainly of shell debris. The most 
abundant species are oyster (Oirrm), cockle (Cdriiwm), mussel 
{Mytilui) and periwinkle {Uttonno\ but at least nine other 
species have been identified* One interesting feature was that a 
number of these species were on average nociceably larger than 
(hose found today in ihc same region* This appears to be anoiher 
instance where intensive mollusc collection by man has had an 
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cfTcct upon some nacum] opposed to domc$ticat:cd) species of 
an aiea. 

The beginnings of mollusc culturing is lost in antiquity^ And 
although it has been suggested by some that ibc Chinese were the 
first to cultivate oysters^ it is to the Romans that we must look for 
good evidence* Indeed, there seems little doubt that their energies 
in cultivating both oysters and snails had an important Ixraring 
on the food interests of later peoples in these molluscs. Pliny 
credits Sergius Ora^ in the first century &c with being the 
originator of oyster culturing on a lucrative scale. Structural 
details of these Roman are best known from drawings on Fij^. n 

vasesp described in detail by R, T* Giinthcr. These suggest that 4j 

the hanging culture method^ still praaised today, was employed 




























in Antiquity 


by ihc Romans. The ropes lo which the oyam were attached are 
seen suspended from horizoriul wooden supports. This meihod 
enabled oysters to be cultivated in rich but sheltered waters. The 
consumption of oysters not only in Rome^ but also in various 
parrs of the Roman Empire including English setdements^ is 
clearly evidenced by the shell debris. Oysters and other shellfish 
were eaten with quite elaborate sauces. The constituents of one 
such sauce, as given by Apicius, art: pepper, lovage, parsley, dry 
mint, bay leaf, malabaihrum, plenty of cumin, honey, vinegar, 
and iiquaitifn* On the other hand, an alternative sauce was used 
for mussels consisting of pepper, celery^secd, rut, honey, passum, 
liquamctit a little oil, and cornflour. Mussels were also sometimes 
fried or served boiled with salt, oil, wine, chopped fresh coriander, 
and peppercorns. 

In contrast to this marine culturing is the cultivation of land 
snails, so well described in VarroV Rfntm Rmikurum. Special 
^snaihbeds' were prepared in a suitable envirotiincni and sur^ 
rounded by water in order to restrict the movements of these snail 
populations. Varro recognizes several varieties Chf snail which 
were eaten, ‘small white ones brought from near Reatc, the big 
ones from Tllyricuin, and those of middle si2c which come from 
Africa. Not but what diey differ in these places both in disiribu/ 
[ion and size; for instance, very big snails come from Africa, 
called which are so big that eighty qmdrmtes can be 

put into their shells . .. [this has been translated as three gallons, 
which must be a gross exaggeration or a mis^translation]. When 
large islands ate made m the enclosures, they (the snails) bring 
you in a big haul of pence. They are, 1 may add, fattened usually 
in the following way* A jar for them to feed in having holes in 
it IS lined with a mixture of sapa and spelt" (translation by 
Storr/Besi* 1912), 

A luial remark on snails takes us, surprisingly, to the Institute 
B of Aviation Medicine at Farnborough. RecentlyJ, Billingham 

has emphasized the potential value of snails not as fJesh foed but 
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for ihe fluid they contain. Desert survival has been a facicif of 
invest in both World Wars, and there is no doubt that it similarly 
occupied the minds of earlier peoples* especially those wishing to 
cross desert environmeiKS to more favourablc territory. This must 
at times have been a considerable problem to migratory groups 
in the past, for without water* survival in true desert conditions 
has been estimated at aboui four days (assuming a maximum 
daily shade temperature of 40"C)* Research at Farnborough on a 
snail called ErCftfWfl* found plentifully on dcsen scrub in Northern 
Libya* has shown that the fluid (haemolymph) it contains would 
be suf!icient if takerr in quantity to enable survival while moving 
for several days across a desert area. Thus, early migrant groups 
desperate for water but well acquainted with natural resources 
could quire conceivably have been aware of snails as more than 
a source of shelbmeat. 


Although of the boneless animals, molluscs provided the greatest 
extra source of animal food, this by no means constiiuted the only 
group of irivertebrates that was eaten by primitive man. Acting 
on the principle that he should avail himself of everything edible* 
he consumed the myriads of inseas^ adults and larvae, winged 
and terrestrialt which are never far from human habitation. 
Indeed* how better to eliminate these beasts which scourged crops 
and disturbed noonday peace than to cat them! By observing the 
insect-mating habits of certain prescnt-'day primitive aboriginal 
groups we may deduce what those of prehistoric peoples must 
have been; we should do well* therefore, to consider these first. 
Although in the drier parts of Australia most insects ate abundant 
only during the rains, ants and termites arc available during the 
whole of the year* and so is honey. Generally speaking, Australia 
abounds in a great variety of insects* and they and their products 
arc cafen with relish in one or other part of the continent. For 
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instance, a type of manna is found in some areas on the leaves of 
Eucalyptus plants. It consists of the white coverings of the larvae 
of psyllid insects, the covering being a glutinous secretion from 
the larvae. Tliis sccreiian may be noticeably swm^ and even 
though each leaf contains bur a small quantity, a diligent collector 
can obtajn a substantial amount of this sugary substance if many 
plants are involved- The so-called ^honcypots* of Sugar Ants are 
also a much sought-after food, likewise because of their sweetness. 
The abdomen of this ant, Mdoplwrm injtatuf^ is remarkably 
distended by h oney, and can be conveniently bitten off and swal¬ 
lowed. The honey of the wild bee, to be dealt with laterp. is 
another much soughE^after food. The Bugong moth (Ewarcff 
and even the adult Ghost Moth may be taicii+ The famous 
Witchetty Grub is probably a group term and although the 
caterpillars of the Ghost Moth are the most important repre¬ 
sentatives, it seems likely that other large catcrpillaTS and perhaps 
even some common beetle^larvae have also been regarded as 
w'itchetties. Some groups collect a variery of locust, which i^ 
roasted and eaten without the wings and legs. Even termites and 
their larvae arc sometimes eaten, but here their dietary importance 
is far less rhan in certain pans of Africa, 

From a cursory inspection of a handful of yellow creamy grubs, 
or of locusts shorn of their appendages, there may appear to be 
little to commend them, or suggest their ftxd value* Analyses of 
such insect foods, however, have provided some quite surprising 
results. Termites, Itghtly fried as eaten in the Belgian Congo, 
contained 44 percent fat and 16 percent protein matter, and their 
superiority over some other animal foods is demoi^strated by the 
faa that too grammes have a calorific value of 560. They are also 
rich in phosphates. Silkworm pupae, eaten in some silk-growing 
parts of the world, contain 23 percent protein and 5 + per cent fat* 
Analysis of dried locusts has revealed percentages of up to 75 per 
cent proteins and aboui 20 pet cent fat; too grammes of locust^ 
w hen analyitcd, showed the presence of 1-75 mg* of riboflavin 
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and 7 5 mg, ofnicocink acid (viumiri complex), demonstrate 
ing that they are also of value for their vitamins. There is thus no 
reason to doubt the (bod value—and at times even survival value 
— of insects both now and in the past. 

Some primates other than man make great use of insects^ as^ for 
example, the East African Cmcpirkrcus monkey. Chimpanzees 
have recently been shown to have a taste for termiteSp and it is thus Pbio 31-13 
within the bounds of possifailicy that the australoplrhecine 
hominids of Africa might similarly have appreciated the palate 
ability of insects. If as some think, these early man^pcs tended 
towards an omnivorous diet, inseas could have been a valuable 
protein source, especially in limes of meat shortage. Indeed, it has 
even been suggested that one possible reason why early stone tools 
were produced was in order to open termite hills! 

In later Stone Age times, a reTnarkable illustration of the 
mtCTest of early man in insects—or more strictly in this case in ihdr 
products—is the honcy^hunting scene depicted in a cave at 
Arana, Spain. Further evidence is to be seen on a bone fragment 
from the Magdalenian site of Les Tmis Frdcs, in southern 
France, which depEas a grasshopper. 
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From early histaric cimcs^ there is ample evtdcpce that some 
Mediterranean peoples ate tosects. Arisroilc records that the 
larvae of the cicada group of insects tasic besi when they have 
aitaincd full size, and the adult females arc best when full of eggs. 
We are led to believe from the writings of Plutarch* however* 
that in Hellenistic Greece they were regarded as sacred and not 
generally eaten. 

Since the earliest phases of the Neolithic Revolution* locusts 
have been a particularly serious threat to some huoian cotiv 
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muniucs. Locust plagues aie described in carlj^ Mesopotamia, 

and ancient locust prayers beg for profccrion from them. Never/ 

thelcss. theif abundance in some areas, their pleasant taste, and 

the relative case with which they can be captured makes them an 

obvious and easy source of food. In Assyria they were nor purely 

a food of the poor, for at the palace of Asurbanipah Nineveh, Fij^. 74 

they were served up at royal banquets. Diodorus describes an 

Ethiopian community of A£fidopka^ (locust^eaten) and recalls 

that this group attempted 10 preserve the locusts in salt for times 

of scarcity. The New Testament mentions that St John fed in the 

desen on locusts (see also p. ijS) and honey (an excellent 

combination of proteins, fats and sugars!). The Bible also states 

that other insects arc pabtabic 'These of them ye may eat: the 

locusr after his kind, and the bald locust after his kind, and the 

beetle after his kind, and the grasshopper after his kind* (Leviticus, 

XI, 22). 

Aristophanes mentions the sale of Tour^winged' fowl in 
markets; to fact they were grasshoppers and were apparently 
purchased cheaply by rhe poorer classes. Similarly, Pliny dis^ 
cusses the useof large oak grubs by the Romans* and indeed these 
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rosiuf grubs were so coveted by them that they fattened (hem up 
with flour. While somewhat debatable, it seems very probable 
that the larvae referred to belong to the genus Cerdnt^irx, which 
although uncommon would have made a tasty titbit. 

Except for the written wotd, there is as yet little direct evidence 
of inscct'cating by earlier peoples. What information we have^ 
however, shows this to be a very promising field, and points to the 
value of painstaking analyses of atchaeo^biolt^ical remains. For 
example, coprolites from three areas of the New World have 
produced a number of insect varieties, although some were 
certainly not eaten as food. Faecal renaains from a Bluff Dweller 
site in the Ozark Moutiiains of Arkansas and Missouri is the 
first published example. A detailed examination revealed the 
presence of beetle larvae of the family NitiduUdat, a species of mite, 
pan of an ant, and a number of lice, Coprolites from Kentucky 
caves contained seeds and pieces of bone, as well as grasshopper 
and beetle fragments, Mexican sites have also yielded coprolite 
material, and analysis has shown the presence of parts of grass^' 
hoppers, bees, wasps, ants, mites and termites. Some of these 
insect fragments may well be adventitious, being swallowed with 
fruit or other food, but the siw of some of them and the variety 
contained in comparatively few coprolites strongly su^esis that 
some were eaten as food. 
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As A FOOD^ honey has much lo recommend it. Planes and 
jfx animals, whilst used as food by man, arc not foods by rheir 
very nature; honey is. It is produced by the bees sped fie ally as a 
food. Milk also is a wholly natural food and it is imcrcsting that 
the two arc so ofiCTi coupled together in myth and religious rite. 
Milk and honey are frequently mentioned as offerings to gods^ or 
as food of the gods, which indicates how imponanr they were to 
the ancients. Honey is probably the best natural source of energy 
available to man, and this is, of course, owing lo the pure sugar 
contetii which is very easily assimilated by the body. Its powers 
in this respect must have been recognized by early man» as indeed 
they arc today by modern primitive peopleSn The Masai warriors 
of East Africa, for example, on their long expeditions would lake 
no other food with them but honey. In addirion to pure sugar, 
honey also conraitis small amounts of calcium, phosphates, iron, 
sulphur and a certain amount of Vitamins C and B (including 
the complex). However, by far the most imponanr irem is* of 
course, the sugar contem which U very high, as shown by the 
following analysis! dextrose about 14 0 per cent, latvulose 
about 40 5 per cent, sucrose about I'g per cent* dextrins and 
gums about 1-5 per cent. The total of the rhree basic sugars thus 
amounts to 76-4 per cent, and although the amounts of dexrrose 
and laevulose are variable the total sugar content usually remains 
fairly constant. 

Although somewhat difficult to date, the earliest direct evidence 
of human interest in honey occurs in the famous stone^^age cave 
painting from southern Spain, of a man robbing a wild bees' nest. 
Professor Bodenheimer states chat in this part of Spain bees still 
make their nests in the rocks, and compares the method depicted 
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with that of m&derti Vedda honey^huniers- The equipment too 
is much ilie same, African pygmies use ropes, baskets or bags, 
and often an axe, so it seems that methods of honey^hunting have 
not changed much, nor no doubt have the ends to which people 
would go to obtain this precious food. The extent to which 
prehistoric peoples used honey is strongly suggested by the 
ethnographic evidence for modern primitive groups. 

Almost all the world over, people have made use of this natural 
form ofsugar^ most often they eat it Just as it is found, together with 
the comb and sometimes the larvae. The Australian aborigines 
will cover miles of territory to discover a bees' nest, usually killing 
the bees by smoke and then taking the honeycomb, called by 
them the‘sugar^'bag'. It is usually eaten on the spot, though if there 
is a great amount some will be taken back in baskets. Among the 
primitive groups in Africa* including Masai, Pygmies, Hotten' 
tots. Zulus, and several others, the use of honey is widespread, as 
also is hive^keepirrg, however primitive in form. In Madagascar 
too, the gathering of honey is one of the chief occupations of the 
forest tribes, and they even have a primitive type of press ior the 
extraction of the honey from the comb. Throughout Asia, in 
India, Arabia, Indonesia, Ceylon, Burma, Siam and Malaya, 
honey is used extensively and here as in other countries there arc 
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many and varied superstitious praaices and rituals connected 
with the gathering of it. With the Veddas of Ceylon, honeys 
hunting is the master m, the most highly priced variety being that 
of the bambaia bees who nest high in rocks. 

In the Americas, the European honey-bee was unknown before 
its introdunion in the seventeenth century^ Prior to this, however, 
the domestication of the native stingless bees was well under way 
in both Central and South America^ and the Spaniards on their 
arrival found highly developed bee-keeping already in practice 
in several places. The Cuayaki Indians of Paraguay are a 
particularly interescing group in this respect. They neither 
cultivate the land, nor do they know methods of trapping 
animals^ but rely for their existence entirely on gathering what they 
can and on very primitive methods of hunting and fishing. Honey 
is their bawc food* the foundation on which their entire culture 
rests. Like the rest of the world. Central and South America have 
their share of superstition and ritual regarding honcy-huntmgi 
the Ancient Maya of Yucatan had more than one type of bee^ 
ceremony^ and tributes in honey (which also feature often in 
Ancient Egypt) were paid to the Aztec king. 

It is &irly easy to see from the usage of modeni primitive 
peoples how bee-keeping came into being. A stage intermediate 
between honey^hunting and fully domestic hives is to be seen 
among some recent groups, who hang artifcial hives made from 
hollow tree trunks, planks or bark, in trees or near the habitat of 
wild bees* in the hope that the insects will occupy them, and thus 
renda the process of gathering the combs much easier^ Another 
method is to cut down hollow trunks containing nests* and to 
take them to the village. However, die aaual catching and hiving 
of a swarm is rarely practised. One factor common to all primitive 
groups is the knowledge of the powers of smoke in overcoming 
the ferocity of the bees and rorcing them out of the hive. 

The earliest portrayal of bee-keeping in ancient Egypt shows 
us Something well-organized and apparently long-^ablishcd. It 
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comes from a relief in ihc Fifth^Dynasty lempk of Ni^weser^rc 
(2560-2440 Bc) at Abjsir. On [he ]ef[* ihc smoka is in use 10 
subdue the bees prior 10 raking ihc combs, it appears to be made 
of pottery and ihe bee-keeper is blowing the smoke rhrough into 
the hive* To the right of the scene, ihc honey is being extracted 
from the comb* [heri flicrcd and finally packed. The hives are 
cylindrical pipe hives piled up in rows one on lop of the other. 
This type of hive has not changed in Egypt since the time of this 
relief and similar hives can still be seen there today* The scene is 
completely orderly and suggests rhat bee-keeping was no new 
thing in Egypt even as early as the Fifth Dynasty. Indeed* the bee 
symbolized Lower Egypt and from the very first dynasty when 
Upper and Lower Egypt were united, this area was referred to as 
^ihe land of the bee*. 

There are numerous references to honey in inscriptiDns and 
papyri after this. Rckhmire* vizier to Tuthmosis III {1486-1450 
Bc), collected tributes in kind from Upper Egypt, which included 
honey from several places. The Nineteenth Dynasty kings rated 
honey highly and it is listed among the gifts of Ramesses til to the 
important temples, the amounts noted down being really quite 
remarkable (thousands of jars in all). 

It IS from Rekhmirc s tomb that the next representation of bee¬ 
keeping comes. Again we see the same type of hives* and the 
honey is shown going through all the processes of extracting, 
being poured into jan and sealed. In the much later tomb of 
Pa-bu-sa at Thebes (seventh century bc) we find another bee¬ 
keeping scene with the familiar pipe hives attended by a bee/ 
keeper and, above* honey is being poured into ajar* 

Honey is frequently meniioncd in the Old Testament and from 
this one gets the impression that it was a regular anicle of diet. 
During the famine when Jacob sent the ^best fruits in the land" 
(Gen. 4!*ii) to exchange for com from Egypt, these included 
honey. When the Israelites in their wanderings came across 
manna, they likened the flavour to "wafers made with honey" 


76 


(Ex. The Book of Eeclesiasticus* fcpfcscniing a much 

later period, makes ihe importance of honey quite clear, saying, 
*Thc principal chings necessary for the life of men are: waier^ fire 
and iron, salt, milk, and bread of flour, and honey, and rhe 
clusier of the grape, and oil and clothing/ In spite of the consider^ 
able use made of honey there is nothing to suggest ihai bee-keeping 
was practised, even though the Israelites were in contaa with 
Egypt; but as they were a chiefly a nomadic people, it is unlikely 
that they would take up such a settled occupation. 

In early Mesopoianiia, honey was apparently known but noi 
used so widely as date syrup, and bee-keeping does not seem to 
have been practised. True, ihetc is a text telling us that Shamash^ 
resh-uaur, governor of Sukhi and Ma ar, did introduce bee¬ 
keeping there (about j,ooo years ago) but his valiant attempt 
appears to have been an isolated instance. It seems highly probable 
that these bees were bro ught in from the land of the Hiitiies, for 
it is a known fact that here was a people who were ardent bcc^ 
kcepen* The Hitute word for 'honey" is closely related to the 
general word for "sweetness*, and honey is frequently meniinned 
in documents along with beer* wine and water, as well as being 
an important factor in religious rituaL The Law Code found ai 
Bogha^kdy gives a more precise reference to honey. This Code 
was evidently compiled from already existing laws probably some 
time between 1500 and 1460 flc. Here we find that the fine for 
stealing a swarm of bees has been reduced, which may imply that 
bee-keeping had now become more widespread* so that swarms 
would perhaps be worth less than before. Honey is also listed 
amongst the agricultural produce along with butter, oil, barley, 
wine and other things, the price being given as i "^ipittani' of 
honey—I shekel. 

It is thought that bee-keeping in Greece is an inheritance from 
early contaas with Egypt. Certainly, when the Greeks came to 
rule Egypt in the Ptolemaic period they did much to make 
apiculture there more flourishing than ever* The bees now found 
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in Cr«cc and also in Cyprus* Palestine and Crete are identical 
with rhe Egyptian bee. Honey figures prominendy in Greek 
mythology: the young Zeus, for example, was rescued from his 
father Cronus and brought up secretly, being fed by the nymphs 
Amahhca and Melissa^ on milk and honey. We can g^uge the 
importance that the Classical World attached to honey by the 
fact that so many people wrote about it. In Greece* Aristotle 
(184—322 Bc) IS the earliest writer on bees whose work has come 
down to us* By his time* however, bee-keeping had long been 
an established practice, Hesiod, in the eighth century bc makes 
mention of it, and other writers in the fourth and fifth centuries 
are reputed to have treated the topic. 

Both Theophrastus and Aristotle discuss the difTcrent qualities 
of honey produced in various parts of Greece, raring Attic honey 
best ofalf followed by that from Salamis^ Leros, Calymna and 
Hybla^ The honey from Pontus was notorious for its toxic 
qualities, for che Rowers visited by the bees there wae a species of 
rhododendron containing a bitter poisonous substance. Honey 
was the chief sweerening element in Greek cookery and special 
honey cakes were made which* as in Ancient Egypt* were 
deemed worthy offerings for the gods. 

In Rome, of course, bec-'kceping was a highly scientific and 
imponant pursuit. Most farms kq?t bee-hives and the majority 
of books written on agrictiltUK have a chapta devoted to bec^ 
keeping. Perhaps the best^known treatise on bees is VirgiFs 
Founh here he is shown to be a small farmer who both 

knew and loved his bees. It was more usual, however* to give over 
the tare of one s bees ro a man, known as the apisrmif who would 
be solely rcspKjnsiblc for them and who for preference would even 
live in a little conage on rhe spot, Vatto* too, in his De re rwrwcd, 
dcvcKCS a section to bees, and states that careful consideration must 
be given to the positioning of the hives, stressing the importance 
of the nearness of water and recommending the most suitable 
plants to grow. Like Virgil he notes that thyme provides the besi 
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honey, but also suggests growing roses, poppies^ peas, beans and 
a number of ocher flowering plants. He gives his opinion of 
various types of hive and points oui in particular the value of 
regular inspection, fumigaiion and cleansing, as well as keeping 
a waEch on ihc numbers of ^kings* in ihe hive (the sex of the 
queen bee having not been defermined by the ancients)* Ready.^ 
made food for the bees is* he says, also essential, so that they do 
not feed on the stores of honey wanted by the b«> keeper. Varro 
lists three different recipes for ii^ two for sweet cakes and one for a 
sytup* Honey was collected three times a year. The success of 
bcokeeping in early Rome is clearly shown in an anecdote 
related by Varro about the two brothers Veianus who, inheriting 
from their father about one acre of land, lumed it over to bee^ 
keeping and made their fortunes. 

Columella regarded bee-^kceping as a serious topic to be treated 
in an orderly and practical manner. His chapters on bees arc very 
detailed and for long bee-keepers relied on what he had to say. 

As we have seen, the preferred honey of the Romans was thyme 
honey; in this they differed from bee-keepers today, who prize 
heather honey. Neither this variety nor granulated honey was 
much appreciated by the ancients. i^Iiny says that honey which 
crystallizes is poorly rated, whereas today connoisseurs often prefer 
the natural granulated form. The Roman bee-^keepers must, 
thereforCp have gone to some trouble to keep their honey liquid, 
as except for a fow varieties, all honey will crystallize in time. Of 
course, having only honey as the chief sweetening element in their 
cookery, the Romans would have found ir for easier to cxiraa 
from the jars in a liquid form and far more vemiilc in use. 

in Ancient Rome honey must indeed have sm^ed a great many 
purposes* It was used not only for cakes and sw^eeimeais, hut as a 
preservative for all kinds of things. The first chapiet of the Ri^man 
Ofltfry BiMk (attributed nor to Apicius but to Apulcius) 
includes methods of food preservation, for meat as well as fruit, 
by this means. 
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From Apicius* cookery book we leam liuk about cakes and 
sweets^ the editJon, as it has come down to being singularly 
lacking in such recipes. However^ fhert is a men lion of honey 
cakes in the Rm chapter and later there are some recipes for home^ 
made sweets. These latter include stuffed dates fried in honey; 
various recipes involving bread or wine cakes soaked in milk* 
then baked, with honey poured over afterwards; a mixiure ofnutSp 
honey and other ingredients served up with chopped toasted 
filbens; and a kind of egg custard. The last-named is a sur¬ 
prisingly simple recipe requiring five eggs to one pint of milk, 
previously mixed with honey* the mixture being placed in an 
canhenware pot and baked over a slow fire. Bakers made all kinds 
of confectionery and sold various honey dainues each with its own 
name, libot sphu^ sovillum^ and a number of others. The Romans 
also indulged in eating dulm or sw^eets made chiefly of honey. 

In sauces and dressings, so essential a part of Roman fare, we 
find honey an important ingredient, whether the dressing be 
simple or elaborate, and whether it was to be served with vege¬ 
tables, fish and shellfish, meat and game, or with fruit. Honey is 
also recommended as a glaze for ham, the skin being removed^ 
the fat scored in a criss-cross design and honey then rubbed in — ^a 
process used to this day. Honey quite obviously had the same 
wide use that sugar has now, and perhaps an even wider one, for 
the Romans liked to mix the sweet and savoury probably lo a 
far greater degree than is generally practised today. 

OiTHER SOURCES Or SUGAR 

Whilst honey was undoubtedly the most common and popular 
sweetening substance before the advent of refined sugars, ii was 
not the only one, and in some cases probably not the cheapest. In 
Egypt, the carob was associated with the word for "swcetness\ but 
whether it was used as a sugar substituce is doubtful. Fruits which 
did serve that purpose are the date, the % and the grape. 


of these, perhaps [he mosc widely used m ^aeieiti times was 
ihe due. To the Assyrians^ who were probably not bcc^kccpcrs, 
it waSp in the words of Herodotus^ their Toodp wine and honcy\ 
Fig^syrup was also used in Assyria* and Egypt bad its own 
sycamore fig which had a very prolific yield* Whether this was 
used as a sugar substitute by the Egyptuns we do not know, but 
it is not likely to hav^e gone unnoticed. 

The grape was a very important source of sugar, and any 
country cultivating vines could not fai! to realize the value of 
grape juice as a sweetening substance* Egyp< with its vast practice 
of viticukurc can be expected to have exploited the possibilities 
of grape^syrup—indeed a Jar was found in the tomb of Tutan^ 
khamun bearing the inscription ^unfermented grape juice"* 
Certainly when we come to Roman cookery* there is mention of 
a number ofdiflercrit sweeteners derived from grape^juicc, while 
must was used like honey in preserving fruit* Depending on how 
much the must was boiled down* £iir&fnum^ sapa or irjruam 
resulted. There were difTerences of opinion as to how much the 
juice should be reduced; Pliny tells us that was must boiled 
down to one^third the quantity* and d^rulum to a half. Dcjrurum 
was usually used in sweetening sauces as also made 

from dried grapes and must or wine. This was very sweet and 
differed in flavour from the other three. 

In any chapter on sugar and its subtitutes one cannot overlook 
manna* the bread of life to the Israelites during their wanderings 
in the Sinaj Desen. Their particular kind of manna was probably 
that formed by the secretion of a small insea on the twigs of the 
tamarisk; n is still found in that region today and gathered by the 
Bedouin. Just as the Israelites did, they gather it early in the 
mornings before the ants have a chance to get to it* and seal it in 
pots. In good years it is said that a man can collect 4 lb each 
morning; this would be sufficient to stave off his hunger, and as 
it will keep mdefiniiely when carefully packed, one can under^ 
stand why it was called Bread of Heaven* It must indeed have 
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seemed heaven-sent to a tribe of uodcmaiirishcd people. The 
Bedouin makes a kind of puree of it and as such it is a very 
acccpubic addition to their usual diet. This particular tamarisk 
also occurs in Persia^ where the manna is shaken from it and 
made into cakes with honey and flour. There is no actual proof 
of this having been done there in ancient times but k is a possibility,, 
in view of the use made of u by the Israefnes in by>gone days and 
by the Bedouin today^ In India a different species of tamarisk 
provides manna, and in his History^ Herodotus tells us that the 
people of Lydia, in a town called Callaiebus^ carried on the 
manufacture of *honcy" from tamarisk syrup. 

Many other trees throughout the world have sugary sap which 
can be u^d as a sugar substhufc, but they are not i^etred to by 
ancient writers. Pliny docs mention what he calls a rich 

swea oil from palms in coastal regions of Syria; though this may 
only have been employed as a medicine. The manna ash is 
indigenous to the Meditenanean aica^ and exudes manna for 
which it has since been cultivated, but none of the rdercnccs to 
it amongst the early writers has anything to say about this 
property* Perhaps by this time, in more culturally developed 
areas, the properties of some plants arsd trees had already been 
ncglecicd and forgotten. The use made by recent aboriginal 
groups of such exudations from the eucalyptus of Australia and 
species of pine in America suggests that early man might have 
tapped the sugary sap from a number of trees* which were later 
negleaed as civilization (and also bee-keeping) advanced. The 
maple also has a sugary sap but Theophrastus does not speak of 
it in his comments on the tree. The b^ variety, the sugar maple 
of America was, however, very well known to the Indians who 
made great use of its sweet liquid^ In Chile roo^ the sap of the 
little coconut is boiled down to a sort of treacle and used as sugar 
in food preparation. 

Theophrastus, Pliny and Herodotus all agree that the papyrus 
^Byp* yielded a sweet juice. Theophrastus links it with two 
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or hen, "sairr and "ninasio n*p and declares these three to be the 
most useful of all the sweet pbnts of Egypt* However* rhis appears 
to have been only a sweet^meat and was not used in cookir^ to 
replace honey or orher syrups. 

If seems strange, when one considers how commonplace ihey 
are in the modern kitchen, that both cane and beet sugar arc 
comparatively recent mtroductions. Sugar cane was only just 
beginning to be known to the western world in the last two or 
three centuciQ BC and by Pliny^s rime it was srUl merely a mcdica^ 
ment: ""It is a kind of honey that collects in reeds’, be tells \x%, 
"white like gum and brittle to the teeth, the largest pieces arc the 
size of a filbctf. It i.s only used as a medicine** 

In India, where it originated, there is evidence of sugar cane 
from way back in prehistory* Honey was initially the chief 
sweetener, but although it continued to be used along with sugar 
until about the third century ad, sugar had by then been etjually 
popular for about seven hundred years. After the third century 
AD honey was used only in ntual and maitersofetiquette. Et seems 
always to have been gathered from wild bees^ indeed, having 
sugar, the early mhabi rants of India were not dependent on hivc^ 
keeping as many other peoples necessarily were. Philological 
studies show that the Dravidians already knew how to make^tfi^ 
(or treacle) from the sugar-cane and it is thought that they learnt 
the art from theii predecessors, the Proto-Auscraloids. By the 
middle of the first millennium bC, there was already a machine 
for extracting sugar-cane juice and sugar is believed to have been 
made: "crystal sugar" was included with spices as a flavouring for 
a milk-curd recipe called fw/sfy^* 

The date of the introduction of sugarcane to Europe is un¬ 
certain, but it was being cultivated in Spain after the arrival of the 
Moors in the eighth century. It seems to have remained a medicine 
for a long time, and not to have been used geneTally as a swceiencr 
for food. In England the demand ft^r it became appreciable only 
when the drinking of lea and coffee grew popular, li is believed 
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ihac the Venetians ware ihc otrlicst refiners m Europe, round 
about the filieetLih century. Beet sugar was not discovered unri] 

1747! 

A noticeable feature in early wrulngs which menEioo sugar 
substitutes is that they arc nearly always called honey; thus, 
Herodotus talks of date "honey** tamarisk *hotiey\ anificiatiy 
manufaaured *honcy\ and Pliny says sugar js a 'kind of honey". 
This surely demonstrates how high a place honey occupied as a 
sweetener in the life of earlier mao. Dat^p figs, grapes and other 
plants may have provided substitutes but to the Creeks, Romans 
and Egyptians at the very least, honey remained their main source 
of sugar. 


84 


Chapter V 


T he hunting and collming economies of both early and 
recent stonCi^age cultures were of necessity generally geared to 
utilize every sort of edible plant. Iti (he search for roots^ b«ries and 
fruits it would have been surprising iffungi had been ovalookcd. 
Although some varieties are well camouHaged, sometimes 
appearing as stones or dead leaves, many fungi readily draw 
actentfon to themselves by their colour or size. The Rusfuke^ for 
instance, come in many varied and eye-catching shades, while 
the Biylftut group can reach large and very noriceable ptopoitions. 
Moreover, many fungi have quite an aiiraaivc odour^ and their 
taste is disiioctiy pleasant. Quite the opposite effeci is produced 
by others, and one can imagine that early communities would 
have instantly rejected these on account of their repulsive flavour 
and smell; indeed a number produce a violent burning sensation 
on the tongue when tasted raw» There is no hard and fast rule* 
however, and several pleasant-tasting varieties no doubt caused 
severe stomach upsets or periodic mortality; for example, the mofl 
deadly mushroom of all, Amdfiitj the Death Cap, has 

tio particular smell and is said to be mild in flavour. 

The number of true species of fungi has been put at a little under 
40,000 and it thus seems more than likely that at least some ofihese 
fungi would have been eaten (regularly) by early man. What vast 
quantities of edible fungi can be gathered, at least in some of the 
forest areas of Europe, is shown by the sales of hometown wild 
mushrooms at the turn of the century in the Munich market alone. 
The total sold in a year amounted to 850,000 kilos (about 
1*850+000 pounds), in the proportions shown in the Table on 
the following page^ 

In making out a case for the importance offungi as a food in the 
past, it must also be remembered that they occur in all kinds of 


Fungi 

J7, *5. 


85 


Food rif Antiquity 


places and alitiosE ail times of the year. Although in Europe the 
summer and autumti months June to November arc the moit 
abounding in fungi^ oflCTing Field Mushrooms^ Ceps^ Orange^ 
Cap Boletip Chanterelles, Parasol Mushrooms, Btcwits and many 
other good edible varieties, spring has its share of good fungi too. 


CantiurtUuf £^rks (Chanierclle) 70,000- 90,000 kilos 
Bolftus fMis (Cep) jQQpOoo-150,000 kilos 

BcUtut SioifT (Rough-^lk boleius) 1 5o,oo(i-iflOiOOO kilos 
RufSuU "1 

rvanaxanfho , ,, 

V 30,000- H-Ooo kilos 

*1 virfscem I 

PsaUiota iamprsinf (Field Mushroom) ^,000- too.ooo kilos 


Table 6 . Analysis of a sample of wild tnushtooms sold in the Munich 
market at the turn of the century 

Winrer is the least productive season, as fungi flourish most when 
conditions are warm and moist. However, a number contiriue to 
grow until fiost sets in. The Buttery Agaric is often abundant in 
November and December, and Larch Hygrophorus and Fir^ 
wood Agaric will grow under snow^ The Spring Hygrophorus 
is said to occur as early as mid^January during a mild winter in 
France* and the Oyster Mushroom and Velvct-^siemmcd Agaric 
or Winter Mushroom can continue right through the season. 

As fungi need ibr their growth ready.^made organic substances 
created by both animals and plant^ it follows that they can be 
found m widely diFering environments, (he varieties depending 
on the type of humus (which in lum depends upon tlie type of 
vegetation), and ocher varying Actors such as the degree of 
humidity* temperature, and exposure^ Woodlands, for irisiance, 
have a great variety to offer, such as Boittm, Loctamt^ Rusiula, 
AmanuOt some particular species of these prefer deciduous woods. 
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others will be found in pine woods, while beech woods have 
their own special varleucs including species of Cwtituritis, 
Russala and Marasmius., Indeed many fungi form a mycoirhyzal 
association with the roots of cettain trees, so that they are rarely 
found far from the rice in (question: Bo/ftwr for example, 

is closely associated wids larch trees. Ocher kinds of fungus arc 
even to be found it) bogs, fens and und^unes, and, of course, 
growing on living trees or tree^stutnps. It seems more than likely 
that such associations would have found their place in the plant 
lore of some earlier peoples. 

With the change from the Palaeolithic methods of food collects 
ing to that of the Neolithic policy of burning and clearing, ihete 
would also have been a change but not a diminution in the fungal 
flora; the grassland fungi would increase at the expense of the 
woodland varieties, and there might even have been a marked 
Increase at that time of species which thrive on areas where wood 
has been burnt. 

All this suggests that in fungi earlier communities had a useful 
and possibly fairly constant source of food. That they probably 
made full use of them in their diet is surely borne out by the 
important role fungi play in some primitive economies today. 

Darwin, m his Voya^r ajike Btigjie (iS)9), gives an account of 
his visit to Tierra del Fuego, and remarks particularly on the use 
of a certain fungus there as a main feature of the Fuegians’ diet. 
In Tierra del Fuego,* he says, ‘the fungus in its tough and mature 
state is collected in la^c quantities by the women and children 
and is eaten uncooked.... With the exception of a few berries 
chiefly of a dwarf arbutus, the natives eat no vegetable food 
besides this fungus.* 

The Australian aborigines relish a certain fungus known as 
blackfclfow's bread*, and there are numerous references to the 
use of fungi as food in Central Africa, India, and the Solomon 
Islands. The North American Vosemilc Indians shredded and 
dried them, afterwards boiling and eating rhem with salt or 
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making a mushroom soup. In New Guinea and Papu^p species 
of A^dmus and AurkuLrk are eaten. 

Japan and China both have an established fungus cradirion; 
(he Japanese culcivation of on logs of wood in shaded 

parts of (be forests is thought to go back some 2,000 years. The 
Maori too were wcli acquainted with tnushroonu before they 
became influenced by modern civilization^ and used several kinds, 
including one {Aumukria polytmhd) which they did not enjoy 
eating bur would ncverchelcss resort to in timci of scarcity. It is 
interesting to note that the Maori recognized one species as 
poisonous when raw, but realized that it could be tendered edible 
by cooking, their method being to wrap rhe fungus in leaves and 
bury it in hot ashes for a long rime. This is parricularly significant, 
foe it suggests that earlier stonoage peoples may well have made 
similar use of a variety of fungi which^ whilst inedible ot even 
poisonous in the taw srate^ can be turned into satisfactory and 
sometimes tasty food by careful processing. 

However^ it is not always man's aim to suppress the poisonous 
or intoxicating propcities of plants, and it is worth recording here 
that some groups single out certain varieties of fungi for use as a 
riarcoitc or as a stimulant. The Koryak trib^ of Kamchatka use 
Fly Agaric for the latter purpose, as do the Dyaks of Borneo and 
the native inhabitants of New Guinea other varieties of mush^ 
room* Tlic use of Vconanacad* or hallucinogenic fungi is con^ 
sidcred by some to have been important in certain early Mexican 
cultures, and in fact these fungi are still used today in a few 
^7 villages. The stone effigies known os mushroom stones, some of 

which perhaps date back to tooo BC^ have been put forward in 
support of these special fungal uses in early Mexico, and the 
exisrence of such cults dearly suggests that these peoples had been 
able to distinguish the various kinds of mushroom for many 
centuries. 

The calorific values of fungi are within the range known lor 
vegetables, although smaller than for meat and fish. On the other 
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hand, the nitrogenous values are higher than those in vegetables. 
The vitamin content of tnushrooms varies, some containing more 
than one type others none. Chanrcrclles in particular aie quite 
rich in Vitamin A; Vitamin fi^ is more frequently found in 
fungi than Vitamin C is not to be found in any great amount; 
Vitamin D occurs in at least four common varieties. 

The food value of fungi, then, really lies in ihe tiitiogetious 
substances, which are to us the indigestible factor. Nevertheless, 
taken in conjunction with other (bod., it is not unreasonable to 
suggest that primitive man could have tolerated fairly laige 
quantities. Indeed, this raises the very debatable issue of how 
similar the digestive abiUties of earlier peoples were to ours. Et is 
a fact (hat the stresses rsf civilized society cause d^estive upsets 
which are unlikely to have occurred commonly among our early 
ancestors; but there is also the possibility that adaptations occurred 
to varying dietary r^imes, for there is no reason to think that the 
complex mosaics of physical change which have occurred in 
human evolution missed out the digestive tract. Ccttainly there is 
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room for further research In this ficlti. Anima] experiments have 
dcmonstratctl that the food value of fungi can in cenain circutn^ 
stances be considerable. For Instance, tests carried out on tabora^ 
lory rats showed that ihose given mushrooms as iKdr protein pur 
on }0 per cent more weight than those being fed cheese; also, 
fungi have been successfully given as fodder ro pigs and poultry 
to replace ftsh^meat. 

Whatever we choose to believe about therr nutritional value to 
prehistoric man, it is an undisputed faa that fungi were well 
known and used by various peoples throughout recorded history. 

The early Mesopotamians knew both poisonous and edible 
mushrooms as well as truffles, which are still found abundantly 
in the area and seem to have been appreciated there at least as early 
as iSoc BC, as letters found in excavations at Mari show. There 
are numerous references to fungi in the writings of Creek and 
Latin authors. According to Pausanias, Greek legend had it that 
Mycenae was so called by Pctscus, after his thirst had been 
quenched with mykrt or mushrooins on the site where the city 
arose. The earliest classical mention of fungi occurs in Euripides 
(480-406 Bc) and Hippocrates (460-f. J77 Bc), who both refer 
to cases of poisoning by mushrooms. 

It is Theophrastus (r. joo bc) who first makes some attempt at 
describing mushrooms hut he does not go into any great detail. 
Subsequent references by Nicander (185 bc), Dioscorides 
(second century ad) and Diphilus (third century bc) all betray 
great suspicion of fungi, although the latter did admit that they 
could bc ‘tasty and nourishing’. Athenaeus was very sceptical 
and says merely that ‘few of them are good and most produce a 
choking sensation’. It would seem then, from the writings at 
least, that the early Creeks were not very enthusiastic about 
mushrooms. Their reluctance may be due to the faa that Greece 
was, and srill is, very poor in natural fungus; moreover, from a 
remark by Plautus, where he mentions that mushroom consump'' 
lion was included amongst the expensive eating habits of the 
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wealthy Greeks, one may deduce that rhey were imported from 
Italy ar a raihcf high price. However, ihe faa chat they were 
imported at all suggests that not everyone in ancient Greece was 
so mistrustful of fungi as the writings indicate; how else can one 
explain the attempts at cultivation described by Dioscoridcst He 
relates that some people used to take the bark from the black and 
white poplar, cut it into small pteces and scatter it over areas wheie 
there was dong. This practice was said to produce edible fungi at 
all limes of the year. Later in the a compilation of 

works on husbandry produced about 900 but whose actual 
contents come from much earlier authors, there is another 
suggestion for growing mushrooms on burnt ground, which had 
to be well^aieted after the fire. 

[f the writings of the Greeks convey the impression that for the 
most part they were sceptical of fungi, those of the Romans give a 
vastly different picture. There is as usual little relb'encc to the 
everyday habits of the lower classes in Rome, but from Ovid 
(f, 41 flC--AO 19) wc do get a hint that fungi were used by them 
in his description of the daily routine of a peasant woman, which 
included the gathering of dlhcs^ presumably field mush^ 
rooms. Horace (65-8 bc) also mentions fringus^arhcring and 
comments that it is btmer to use only the fungi which grow in the 
fields as those in the woods are not to be trusted. Most Latin 
references to fungi, however^ arc connecfed with the luxurious 
eating habits oft he Roman upper classes, who were on the whole 
self-indulgent and over^fond of food and drink, and very partial 
10 certain fungi. The mo^ popular variety was undoubtedly that 
known as Amatutii cofxa™ (the 'tgg mushroom' of present-day Plate 

Italy^ where it is still highly appreciated), and referred to by the 
Romans as hUtus. It was in a dish of these, his favourite 
that the Emperor Claudius was indulging when he was poisoned 
by his wife Agrippina. They were so highly thought-ofi that 
special cook mg vessels known as were used to heat 

them in. 
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After A, fn order of prcfcrcncep came what we know 

today as BoUtus the Cqj* which the Romans called/ hh^/ 
suHlL But they were not so acceptabie as the foimer, as wc can see 
from an epigram of Martial (ad 4.]-104):, disgrunrled because 
at a dinner he was not served with the best farei 

Smt tibi bcifti : Juntos sumo suilhsn (Ep* iS. 60) 

Truffles were also widely appreciated as a delicacy and in one of 
bis satires Juvenal (ad 65-1S5) puis them on a par with 
(at the same nme mentioning that the fashion was for the rich to 
prepare these fungi with their own hands, not leaving so deficaie 
a task to the servants!). 

To show how great a great delicacy fungi were for the Romans, 
we need only turn to Apicius" Roman Cookery Book He gives 
recipes for jarnei—im fungi (what these actually are is 
unclear)^ for and for truffles. One of these mates use of 
boletus stalks, the pan of the mushroom usually somewhat scorned 
by modern cookery books; these are chopped up and placed in a 
*new shallow dish" with pepper, lovageand a little honey* mixed 
with liqueimen and cooked with a link oil added. 

Although holed and suilli loom large in Roman literaiurc, 
Pliny, that great student of natural history, discussing fungi at 
lengrh, mentions several others including one which is generally 
taken to be the Shaggy Ink^cap, owing to the fact that he likens 
the shape of the cap to the head-dress worn by the priests known 
as Fkmens. He also recommends another variety, now tentatively 
identified as Loetmus delkiosus or alternatively Russula aiuiaaa^ 
which is still apparently well known in Italy under various 
common names. The earliest known picture of a fungus is 
generally considered to be of Lactorius delidosus and occurs in a 
fresco at Pompeiin 

TRUFFLES Ttufflfs, although treated as a delicacy by both Greeks and 
Romans* were also something of a pnzzlc to them- Mushrooms 
they could in thdr own way undeisiand as they had both stalks 
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And *Tooi%\ buE truffles just appeared buried in die earth with no 
clue as to their origin. According io Pliny rhe most prized truffles 
came from Africa j juvenah marc precisely, mentions Libya as 
[he source of the best truffles, though Manial considered them to 
be still second to It is to Apicius again that wc must rum to 
see how truffles were eaten in ancient Rome. He recommends 
first scraping, then boiling, and afterwards grilling them lightly 
on skewers^ after this they arc lo be returned to a pan for boiling, 
this dme with Hquamen, cam^um, pepper, wine and honey. When 
the sauce has thickened, he says» they can again be grilled wrapped 
in a sausage skin, and then served as they are. In addition, Apiciui 
gives three sauces for serving with them and another recipe for 
cooking them. The Romans may not have known much about 
the origins of truffles but they certainly bad ideas about preparing 
them for the tabic. 
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Q FVEfiY SPECIAL imponatice to man* from the mccpiion 
of [heir domestication p have been the carbohydrate^iich 
cereals. Whereas the control orcenain animal species guaranteed 
easily available meat and dairy produce, cereal crops were 
particularly durable roodstuffs, provided they were protected from 
rodents and fungal atiack^ and could be utilized in a variety of 
ways. CcrcaJ 'porridges' and 'griis^ were established early in 
pottery cultures, and must have been very useful in feeding both 
the vffy young and the very old. 

The study of cereal remains is by no means a recent feature of 
2.7 aichaeoi^boEanical research, Alphonse dc Candolle initiated 

45 studies in 18^5^ and Oswald Heer demonstrated clearly ibe 

wealth of botanical information to be obtained from archaeo^ 
logical sites in bis work on Swiss *l3Jce'dwclIings* (1865 and 
later). Unfortunately, although pollen studies have increased 
considerably, as yet relatively little work is being done on early 
47”jo food pUncs. Of special exception are the researches of Hans 

67p 6S Helbaek in Denmark and Paul Mangelsdorf in America, both 

having a special interest in the development of cereal crops in thdr 
own region of the world. 

Cereal remains may be identified in various forms^ all con> 
tributing useful information though not necessarily in the same 
deiaiL In conditions of extreme aridity, as in some Egyptian 
tombs, a natural 'mummification' may take place, every detail 
even to the fine baits on the kernels may remain, and the starch 
will reaa to the iodine test. It must be emphasized, however^ that 
these grains are dead, the viability of such mummy wheat being 
a myth. In contrast, peat bogs are also conducive to preservation 
because of the anaerobic environment and presence ofhumic acid. 
As a result, bodies found in the peat hogs of Denmark and 
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northern Ccrimny ml! have their stomach contents intact* 
Carbonized grain results from accidental fire or oveT^parching. 
From earliest times some graJm were parched in order to release 
them from less edible attachments. Temperature regulation seems 
to have been difficult even in Roman timcs» the result sometimes 
being scorching or complete carbonization. Similarly, of course, 
bread was sometimes charred or burnt* The ash of habitation 
sites can also remain in identifiable form. Similarlyp cereal 
^skeletons' may be obtained by crushing poncry. It is well known 
thar casts of grain imprints on pottery can reveal a surprising 
amount of detail, and similar impressions can be found in wall 
and floor material. 

One should not underestimate the versatility of earlier peoples 
in utilizing grain crops. Bread was clearly a basic cereal food, the 
size» shape and ingredients varying with periodi country and 
possibly socUJ strata* At certain periods, particularly in times of 
need, the Four was increased in bulk in some regions by the 
addition of ground acorns, chestnuts, and sometimes other plant 
material. The somewhat flat Roman loaf was square in shape or 
round, with nocches cut into it, whereas early Egyptian loaves 
could be triangular and in long rolk In Rome, the best bread was 
of wheat flour, but barley bread was commonly eaten. Both in 
Egypt and Rome, cakes and pastry were of all shapes and sizes. 
Probably the Egyptians were the first to experiment with ycast^' 
fermented doughs, and were responsible for the earliest leavened 
bread. Both literary and art sources show rhai the ancieiii Egyp^ 
tians kneaded dough with their feet—at least in the larger bakery 
—for millers and bakers were professional by c* 2000 BC. Pliny 
comments that the quahry of bread depends upon the gcxxlncss 
of the wheat and fineness of the sieve. He says, moreover, ‘Pound 
the wheat grains with sand to remove the husks^ the grain then 
being but onc^half its formet measure. Then rwenty^five per cent 
gypsum is added to seventy^6vc per cent of this meal and mixed, 
and the flour is bolted*^ By further sieving a very fine flour is 
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produced. Otie wonders, however, lo what extent fine sand 
panicles remajned in the flour, and indeed it is possible that some 
stone dust from querns was also regularly incorporated in the 
bread, h has been suggested that the severe wear found on the 
teeth of some earlier populations may have resulted from ihe 
abrasive properties of this ^intrusive' powder, but in fact this can 
only be one of a number of contributory factors. 

That cereals could be put to a variety of other uses is demons 
strated clearly by Apicius. Barley soups (boiled crushed barley 
with other ingredients), barley with pork^ mussels with crushed 
spelc, and spelt stuffing foe chicken or sucking-pig, arc a few 
combinations he gives. 

Cereals have been cultivated independently in both the Old 
and New Worlds, most cereal rypesi originating in Europe and 
Asia—though not at the same time and in the same place. The 
cereals of major impoTtance to earlier populaiions are outlined in 
the Table opposite. 

Although tiumetous forms of wheat have been developed by 
recent agriculturists, only a few major variants are significant in 
the study of earlier culmrcs. 

Taking Emtncr wheat first, JarmOp in Iraqui Kurdistan, has 
provided grains strikingly like the wild ancestral form, a fact 
which suggests that the region taking in this site was at the very 
earliest stage of plant husbandry. In Egypt, from Predynastic to 
Roman times this was the predominant species, although club 
wheat was probably on the increase by the end of the first millen¬ 
nium Bc. Emmer has also been found in various early horizons 
of Palestine, Syria and Asia Minor. It was well in evidence too 
at the Swiss prehistoric lake^siies, and indeed, in most Neolithic 
European cultures emmer appears to have been supreme. 
Probably the basic movement of emmer was westwards, tnoving 
down into Egypt and northwards into Europe. By Bronze Age 
times, the wheat pattern was changing and it was meeting more 
serious com petition with barley m norrhem Europe, club wheat 
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CEKEAL 

WILD ANCESTOH 

EAf^LY CtrLTlVATED 

VARIETtES 

Wheat 

Trittcum 

T. iieatevm (Emmcr) 


r* dk^coidts X *Af^il^s 

r. sptlta (Spdi) 



T* m^Hceaetum (Einkoni) 


At^hps X jEmmcf 

T* ml^rt (Bread wheat) 

T. etmpaaim (Club wheat) 

Barley 


f H. diitiekiim (tw<vTow) 


Mordmm spi>Htan^m 

< H, ktxaitiiksm (dcnsc-^iarcd'^jix.^wit/ 


(two/iow) 

ttfr^tiekum {^bx^Caied') 

Millm 

Sft^ria piriiit 
(Green itllIIci) 

S. italka (Italian millet) 


PdPf/iCHPTT iailffium 

P. miliatfim (Cnmmon 


(Abyssinian millet) 

panicutn) 

Rye 

Steak mfin/anunr 



Steak anetstralt ? 

S. (trt&k 

Oats 

Aiftru^Jatua 

A. Mtrw 


Atftna barfmia 

A. stri^fa ("Briitle^poimed’) 

Rice 

Oryza saiiva 

0* wtftM (Common rke) 


hrtpilifulata 

O.^kbtmma (Swdan- 


ptrtnm 

W. Aliica) 

MaJze 

Zta (s spccies^) 

Zee mayi (Indian cqm) 


Table 7. Sochc majar cereal variaics known in early cultures 


and bailey in souiheiTi Europe, and club wheat in Asia Minor, 
Syria and Palestine. In northern Europe emmei lingered on until 
the third century AD in Denmark and the sixth century ad in 
Britain. 

Club wheat has been identified at a Mesopotamian site dated 
to 3000 BC, and in a slightly earlier context in Egypt, By the third 
millennium BC it is present in Kurdistan and by aooo BC was of 
obvious importance to people in this area. It was also present with 


9? 





F^&d in Antiquity 


cmmcr and cinkom in some pam of Europe during the earliest 
agricultural phase (r. 2700 Bc), being cenainly prized by the 
people of (he Michekberg cukure. Club and bread wheits largely 
replaced emmei in much of Europe during the past millennium. 
There is still much to be teamed about the early distribution of 
spelt, although finds from Swit^erbnd, Germany, Poland, 
England, Denmark, Sweden and Italy provide some clueSi It 
appears on both sides of the Alps by the earlier part of the second 
millennium BC. 

Einkom^ unlike the other mentioned wheats, developed 
independently of Trrjf/firffi not being derived from 

T dime^idfs. Outside of Turkeyt the evidence suggests that 
cinkom was not an impoTtant cereal, and it may never have 
been grown as an individual crop in much of Europe. Carbon/ 
ized cinkom grain has been identified at Jarmo (r. 6700 fic) in 
association with cmmcr, and ai Huyuk in Anatolia. 

BARLEY Barley and wheat are the cereals that occur most persistently in 

Mesopotamian and Egyptian archaeological sites, and they 
appear to have been introduced into Europe together. Although 
detailed study of anatomical variation is beyond the scope of this 
survey, it should be noted that there are two main groups of barley, 
twevrow" and kix^row^ types. Six^row barley is divided into 
'dense^jared' and 'lax^earcd' forms. In all cultivated forms there 
ate also "naked* varieties (the result of mutauon in a cultivated 
hulled form). There has been much debate as to the possible wild 
ancestor or ancestors of cultivated barley varieties. It still seems 
most reasonable, ho-wever, to derive both the twtvrow and six^ 
row types from the wild rwo--row barley of the Near East (H&fdsum 

From Jarmo there is good evidence of the two^row form, but 
no siX'^row barley, and it is significant that the variety present was 
very similar to the wild H&rdeum. It is likely that two^row barley 
did not penetrate far into Europe until classical rimes, being 
present in Greece by the third millennium BC, and grown in 
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luly in Columdla's day. More is known of six^row barley, the 
lax-cared form being preseni in the earliest sites of Mesopotamia 
and the dens&«ared form equally long ago in Cilicia. The laxo 
cared six^iow fornt wasdciinitcly in Egypt by the third millennium 
BC, and it is of special interest that previous to this—in the fifth 
millennium—a mutant variety occurred with both dense and lax 
six^Tow cliaraaetistics. Although in the Neolithic of central 
Europe dens&<ared barley predominated, more northerly regions 
such as Britain and Dennurk ate distinguished by a predomin' 
ance of the lax'cared variety. 

One particularly important form, naked barley, occurs in the 
north European Neolithic, but is mainly cultivated in die 
countries of sou than and eastern Asia. It promises thus to be a 
useful cultural ‘marker’. There has beeti some confused idcntifica-* 
lion of naked barley, and there is a need for special consideration 
of this variety in future archacok*botanical investigations. Follow¬ 
ing the establishment ofagriculiure in western India by jooo BC, 
barley assumed great imponance. Indeed, barley and rice became 
the ‘two immortal sons of heaven’. Vedic literature (r. 2000-800 
Bc) refers to barley cakes, and to parched barley ground up with 
juices, curd, or ghee. 

From various European archaeological sites, both the common millets 
panicum and Italian millets have been found from the end of the 
third millennium BC onwards. Considering the numba of 
imprints found, thae would appear to have been an increase in 
its use during the first millennium bc. In particular, the panicum 
variety appears to have been used in the nonh, with Italian millet 
more in evidence in southern Europe. Surprisingly, neitha 
variety has yei been identified in Britain. 

In contrast to the noticeable use of this cereal in the European 
area (even during the first few centuries ad) there is very little 
evidence of its use in the Near East, although what isolated data 
we have range in date from )000 bc to the ninth century ad. 

Thae is a complete absence of milla in E^pt. In recent times. 
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millet has become ao important cereal crop in the Far East, aod 
indeed, ancient Chinese texts indicate that it has been cultivated 
there over a long period. The Faji Shen^^Chih Shu (c, first century 
Bc) not only mentions varieties of millet, bm also discusses rhe 
best methods of growing and storing such crops. 

As Hclbaek points out, rye and oats seem best considered as 
secondary cultivaied plants. Although ofimporiance in modem 
times, their economic history has been short* and their appearance 
in early fields appears to have been first as a weed rather than a 
wonhwhilc foodstuff In view of its greater resistance to winter 
Cold, ir seems likely that rye would have competed favourably in 
some higher and colder northern habitats, and what may have 
been at first regarded as a nuisance by early cultivators in time 
Came to bc more predominant—through the natural process of 
survival^and at this stage was selected for separate cultivation. 

In Germany, rye appears during the first milJennium ac. By 
Roman times, it had certainly progressed beyond being a weed, 
and was cultivated in central Europe, Hungary and Britain^ It 
was also grown in some Mediterranean countries and Turkey, 
but was nor of importancen It is still a major crop in the cold 
tcmperaie zone through Europe and Asia^ and Nonh America. 

Although the wild ancestor of rye has not been identified as 
yet, it is likely to have features in common with wild Afghanistan 
varieties {Smk montOMum) and especially with S. difrwfra/e of the 
Turkey/Afghanisan region. 

Two varieties of oat have assumed economic importance to 
man, both commencing their association with him as field weeds. 
The bristlc^poinicd oat of western Europe i$ derived from 
l>arh<ita which is indigenous toibe region from Armenia along the 
Mediterranean to the Iberian Peninsula. The more widely eaten 
form. A, is derived from the wild A.Jatao, Indigenous to 
parts of Nonh Africa, eastern Europe and western Asia, 

Early in the first millennium bc, oats were at least present in 
Germany, Denmark and Switzerland. It was probably during 
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ihc La Tcnc expansions ihat oats became a more common 
European food» although ii seems unlikely to have been a separate 
crop in Britain until Anglo-Saxon umes. Pliny indicates that it 
was usedp at leas^ in central Europe, both as a bread-stiifTand in 
porridge form. 

Populations of the Neat East appear to have ignored a as a 
pocencial food source, and Creek and Roman authors of the 
second century BC indicate that k was then more valued as a 
fodder plant. 

This cereal is by far the most important food crop in Asia* It is 
principally a tropical plant* requiring a fairly high temperature 
and humidity for its growth^ although it is successfully cultivated 
today in more moderate climates. 

It seems reasonable to suppose that the first attempts at rice 
cultivation would be in forest hollows where a steady water 
supply could be relied upon from stream or river (though it will 
tolerate less well watered places). It is unlikely that the consttuc^ 
tion and maintenance of healthy paddy fields occurred until a 
fairly advanced stage in Neolithic otganization had been 
attained. Probably the fksi great rice granaries weteacablished in 
eastern China and lndia^ the stimulus to cultivate wild rice being 
triggered off by contact with the eastern margins of the cultures 
developing wheat and barl^ crops. 

It is claimed that rice was well established as a crop in China by 
2800 BC^ although Piggott believes it to have been earlier cultL 
vaied in India, moving eastwards during the Chinese Bronze Age, 
The earliest definite evidence is in carbonized paddy grains from 
an archaeological site at Hasthinapur (Uttar Pradesh)* dated to 
c, 1000-750 BC. Rice specimens have also been claimed from the 
Indian site of Adicchanallur (r, jooo Bc), and an excavation in 
Khotan* Turkestan, of the fifth century BC. In the Sasruthd 
an early medical compilation (f, 1000 BC). the diffaent 
varieties then cxtsiing in India are identtfiedp being classified 
according to such factors as water requirements and nutritJonal 
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value. Following Alexander's invaiiort of India in ^20 BC, ihe 
Creeks mennon [he rice crop as being indigenous to India. 
Moreover Ariscobulus, writing about 2&0 BC, notes that rice was 
grown m Babylonia» Bactrbp and Lower Syria. Surprisingly, 
although the environment could have been made suitable, there 
is no evidence of rice in Aiiciem Egypt, although some consider 
that the cereal was sent there during the process of trading. What 
little evidence there is has been used to suggest that movements 
were also caking place eastwards^ and char it spread with South 
Chinese immigrants into ihe Philippine before the first millcn^ 
nium BC and to Japan by the first ccniury fic. 

As the present facts in no way show a relationship between the 
common Asiatic rice Oryza sethm and the variecy found in the 
Sudan and West Africa, O.^iaknima, it has been postulated that 
the African form arose from an independent source; but again 
one is left questioning 10 what extent this African rice cuhivacjon 
was encouraged by (he spreading knowledge of other cereal crops. 

It is a great pity that so little is known of this extremely im^ 
portant cereal food, especially from the point of view of dating 
and (he cxienr to which it was cuUivaied. Satisfactory cereal 
yields must have helped considerably to depress the mortality 
rates and increase population numbers in easiern Asia, [ndecd^ 
(he mongoloid expansion and consequent movement of other 
peoples in that area during laic prehistoric times might conceivably 
be linked with the developing cultivation of (his crirical foodstulf 

Unlike other cereals, the numerous maize kernels arc firmly 
aiiached to a rigid axis, the cob* and instead of being covered by 
floral glumes (i.c. 'chaff) as in other cereals, the entire ear is 
enclosed by modified leaf sheaths. This communal rather than 
individual protection has the great disadvantage of impeding 
grain dispersal, and the domestic form we know today is in fact 
dependent upon man^s inEervention for its continued survival. 
Although the only New World cereal to have markedly affected 
the economy of early indigenous populattons* maize is by no 
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a modem eat tj C«tnhritdeiit/lefi) a>idtlerp''ieedeiPttiiifkiiJi)MT(ofn(ii^J. f After 
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means the poor reUiivc of the Old World group, h is in faa 
poteniiilly the most producrive of all, and whereas record yields 
of wheat seldom exceed too bushels per acre, (he rruximum yields 
of maize can be more than joo. 

The earliest examples of cultivated Indian Com known so lar 
come from southern Mexico. Until the detailed field work there 
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of R. S. MacNcish and his colleagues m I960p the Bat Cave in 
New Mexico had revealed the earliest evidence of majze (f, 4^00 
BC). These laige^ale field studies of many occupation sites in the 
Mexican valley of Tehuacan now enable us to follow the early 
use and sowing ofwild maize in the El R iego Phase (c* 7200-5200 
Bc)p the true cultivation of maize during the Coxcatlan Phase 
(52QQ- J40O Bc)p and successive periods of population expansion 
and increased agricultural organization. 

It seems clear therefore that maize has developed as a crop 
within the last 7.000 yearSp and the wild ancestral form appears 
PlaiM to have been a primitive species of Zea, and nor a wild com relative 

of Trips<icum or teosinte. A more advanced form of maize is a nor 
uncommon representation in Peruvian pottery and sometimes on 
stonework^ and the types shown are those grown in Peru today. 
By the time of the Spanish conquest p the Peruvians were in faa 
probably the most skilled cultivators of maize in America, and 
if is reasonable ro assume that by then they had tnuch experience 
in selcciively breeding only those varieties which they found of 
special value as food. The Maya, no less than the IncaSp were 
dependent upon agriculture for existence, and it is likely that, as 
among the Maya Indians today, maize was the prime loodstuC 

Maize has also been made into a variety of drinks, most of them 
with some alcohol contenn For ritual purposes, the Incas pro^ 
duced a blood pudding, which was made up of maize mixed 
with the blood of sacrificed llamas. 

Although arguments have been put forward for pre^Colum^ 
bian maize m Africa, the testimony is far from satisfactory and jr 
seems likely on present evidence that the crop was brought to 
1 < i Africa in the early years of the sixieenth century. It is possible that 

there were two routes of movement; firstly^ from die West Indies 
to Spain and thence to North Africa; secondly, from Brazil 10 
West Africa, [t is mentioned in Chinese writings as a coun 
tribute as early as 15 50, showing that it achieved rapid "dispersal* 
in early post^Columbian times. 
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The Vegetables 

PULSES 


T hat the pulses wcic used as fcxjdp and possibly even 
culiivaicd from very early iimcs is supported by archaeological 
finds from many pans of the world. Like cereals* they keep very 
well when dried and therefore we are able to prove their use in 
ancient times by the actual discovery of remains and do not have 
to rely on texts and pictures. In the Near East they were certainly 
eaten, if not cultivated in the sixth or seventh millennium BC* 
as is proved by finds of ficld^peas, lentils and bluc^vachling at 
Jarmo, Indeed these as well as beans^ vetch and chlck^^peas were 
long ago established in rhis area* Finds in Palestine dating from 
4000 ac at the latest show that the chicki^pea was definitely used 
as a food at that limc. 

From Hiriite texts we know that peas and beans were included 
in their agriculture, and excavations in Anatolia have brought 
to light actual containcTs storing lentils. These wete grown in 
Assyria, and are also included in the lis^ of vegetables of the 
garden of King Mcrodach^Baladan of Babylon (eighth century 
Bc). 

There seems to be some uncertainry about the use of pulses in 
Egypt. Peas were found in Twelfth^ Dynasty tombs as also were 
quantities of beans* and lentils are said to have been a common 
dish there. One of these tombs, at Thebes, yielded a sort of paste 
made of cooked lentils, and an even earlier find pLces lentils back 
in Predynasric times. However, despite these discoveries, ir has 
been suggested that peas and beans were nor commonly cultivated 
in Egypt, and Herodotus mentions the fact that the Egyptians 
"never sow beans, and even if any happen to grow wild* they will 
not eat them, either raw or boi!ed\ Perhaps this taboo was a more 
recent innovation and need not necessarily have applied to 
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all sections of tlie communiiy. 

Food remains from the Swiss prehistoric hke^sites have also 
provided evidence of beans, peas and lentils, while beans and peas 
have been found ai the Glastonbury ‘lakc/dwclltngs’ of Iron Age 
date, though the peas ate not thought to be cpltivaicd ones. It is 
interesting that the beans from both sources are identical — a small 
variety, which appears to have been cultivated and eaten in 
considerable quantities. 

The Greeks made great use of the pulses in their diet, indeed 
they even had a God of Beans, and held a ‘bean feast in honour 
of Apollo. Pea soup was made and could be bought hot in the 
streets. As supporting evidence for early Greek writings, archaecv 
logical finds of beans, peas, lentils and vetch gp bach to the Early 
Bronze Age- Late Bronze Age excavations in Crete have yielded 
beans, peas, vetch and chick-peas, afeen stored in large pithoi, 
and it is very likely that these legumes were known and used in 
this area in Neolithic times, though archaeological proof is sill 
lacking. 

According to Herodotus, the lentil was also a major food of a 
Graeco-Scythian tribe, the Callipidae, who grew it along with 
grain, onions, leeks and millet. 

In Italy, pulses were widely used and cultivated and Roman 
literature contains many references to them, though one is left 
with a feeling that they were considered rather more as a food of 
the proletariat. Indeed, they were undoubtedly an important 
consiitueni of the poor man's meal; Horace in doctibing his well 
known ‘economical diet’ rcfcis to his ‘onions, pulses and pan¬ 
cakes’. Chick-peas and lupin seeds were sold hot in the serecis, 
providing a nourishing cheap meal for the poorer people, and 
Pliny, always ready to condemn the extravagant tastes of his time, 
highly recommended ihe latter food. 

Even Apicius devotes several pages to recipes for peas, beans 
and lentils. Beans were perhaps slightly more favoured than peas, 
as the growers of Baiae had evidently taken ihe trouble to develop 
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a stip«ior vaTJcry for which Apkius gives a ipecial recipe. 

However^ he gives rnany varied methods of cooking peas, one 
which be bemoured wiih his own name. Lentils could be cooked 
with chestnuts or with mussels and a recipe for barley-'broth 
contained lentils^ peas and chick-peas. 

The importance of beans of the Phasfclus and (Jack 

bean) genera^ is shown by remains found at various New World 
sites; these take the history of the use of P. back to about t05 

5CXK) BC. Early stages of the site at Huaca Prieta in Peru show that 
the lima bean (P. lunatuf) was already cultivated* the green or 
common bean (P- valgdrii) appearing in later levels. The Jack 
bean IS also much in evidence at Huaca Prieta, where coprolites 
containing identifiable remains of beans, gourds, peppers and 
sea-foods were also found. FurthcnnorCp at a level TCpicscnting 15* 16 

approstimatcly t5O0 bc was found a skeleton in whow abdomen 
were the remains of a meal eaten piobably two days before death. 

Analysis showed clearly that the mans meal had consisted of 
vcgciables (including the kidney or common bean), fruit and 
scaH'food. 

Mexico has furnished us with evidence of a similar kind, this 
time in caves dating back to 7000 bc . In the oldest cave, the refuse 15 

from the floor contained a certain amount of vegetable matter— 
indtiding beans; but as yet* the coprolites lound there have not 
revealed bean contents. However, in mote recent levels (about 
4000-2300 bc), bearis are still found in the floor refuse and this 
time coprolitc analysis showed remains of the kidney bean. 

Finally! mention may be made of the soy beam the many 
difFcrcnt names given to it in the Orient and also its many 
varieties and uses show it to have been in use for a long rime. Nor 
only is it eaten as a vegetable but, having a high oil conicni, butter 
oil and cheese of a kind can be prepared from it. It is still to be 
found growing wild in China. There is a reference to the soy bean 
in Chinese literature which takes its history back at least as far as 
Z$O0 BC. 
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ROOTS AND TUBERS 

o K lo p The praises of ihe onion have beeii sung (hroughouc hisiortc time, 

*- c t K I except perhaps in India where onions and garlic were never really 

cARj. 1 c regarded as quite respembic. This aromatic vegetable must surely 

have been equally attiaaive to prehistoric peoples. The Turks 
have an old story which places the onion and garlic right at the 
beginning of time; it relates that when the Devil was scni out of 
Paradise and first set foot on earth, on the spot where he placed 
his right foot there grew the onion and in the place of the left 
sprang up garlic! 

However far back one searches in available historical records, 
the onion is already well known. In Egype* according to various 
Roman writers, the onion was regarded as a deity. Pliny makes 
this apply to garlic as well and says they were both sworn-'by when 
oaths were taken; but the use of garlic in Egypt is in doubt, as 
archaeology has revealed neither inscriptions nor aaual finds 
relating to it. Juvenal in his Satins mocks at Egypt as a countiy 
where 'onions arc adored and leeks arc gods'. 

The onion was indeed of major importance there, and, eaten 
with bread, formed the basis of the Egyptian every-day diet. The 
priests did not eat it but it appears on the altars of the gods^ as is 
shown both in reliefs, and in actual finds from Hawara. In details 
of funerary offerings in Old Kingdom chapels bread heads the 
list, followed by baskets ofonions^ and Herodotus records that if 
was on a diet of radishes, onions and leeks' that the labourers 
built the Great Pyramid, Leeks do not appear in inscriptions but 
some arc said to have been recognized amongst Egyptian funerary 
offerings; Pliny, for his part, declared that the finest leeks of his 
day came from Egypt. 

Bread and onions also formed the basic diet of the people of 
Mesopotamia. Here again the onion was regarded as a peasant 
food. Accounts dating from the Third Dynasty of Ur (early 
second millennium bc) state that on one day each month various 
persons received a ration of about a 'gallon* of bread and some 
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Qtiions. They were usuallj/ eaten raw wiih bread and were sold 
in strings. Gardens in fertile Mesopotamia flourished^ and onions 
leeks and garlic were amongst the most frequently cultivated 
plants. They were grown in the gardens of King Merodach^ 
Baladan II of Babylon^ and Uf>Nammu of Ur (2100 Bc) records 
that by constructing a temple to Nannar he saved his garden, 
wherein grew onions and leeks. 

Archaeological surveys have not as yet brought to light any 
material proof of this type of vegetable in Greece, although 
linguistic evidence sugge^ that leeks and garlic go back to at 
least the Early Bronze Age. Theophrastus (c. 2S7 bc) was 

acquainted with a number of varieties of onion and garlic and 
both were undoubtedly used particularly in sauces and dressings 
to which the Greeks were very panial with their meat, fish and 
game^ One panicular kind of garlic was the Cyprian, and this 
was not cooked but used as a dressing for salads. "When pounded,' 
says Theophrastus, 'it makes a foaming dressing,' obviously 
comparable with the ^aioli*^ of modem France. 

Unlike the Greeks, the Romans did not favour garlic. Apicius 
mentions it only twice, and even then recommends only small 
quantities which would barely bc noticed. Nor docs he give 1 
prominent place co the onion. Although it occurs in many 
dressings and as an accompaniment to meat, it is not mentioned 
as a vegetable in its own right. This suggesis that here again one 
is faced with class differences in taste^ as onions were in fact very 
widely grown in I taly* Pliny gives a number of varieties in order 
of pungency, the African ones firsts followed by those from Gaul, 
Tusculum, Ascalon and AmkemaCp and he recommends sioring 
them tn chaff Pompeii was also noted for its onions, which 
Columella recommends should bc preserved, after being first 
dried, then pickled in vinegar and brine. Horace puts the onion 
in a key position in his ^economical diet', so it would seem that 
here as in Mesopotamia and Egypt, onions were poor nun's fare 
along with the pulses. 
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Leeks* however^ ww not. The Emperor Ncfo himself aic 
quantities of leeks to keep his voice in trim* and ihu$ earned 
himself the nickname *poTTophagu$'. They were used in many 
ways: the green part as a salad, the bulb cooked as a vegetable^ 
and as a seasoning. Apicius gives four recipes for leeks as a 
vegetable on their own, so they were obviously appreciated by 
fich and poor alike. 

A very important group of vegetables are the root crops. Their 
prcsent>day cultivation is undoubtedly a very much diminished 
relic of the use formerly made of roots. Many may well have passed 
iiuo oblivion without leaving even a trace; we know of txhers 
that have gradually disappeared, ousted by those which flourished 
in developing market gardens; nevertheless a number siih used 
r^ularly in our own kitchens and all over the world have been 
grown and eaten from remotest times. 

The radish is a very long^tablished plant and has been culti' 
vated all over ihe Old World as far as China and Japan. It is of 
such antiquity and so many varieties have been established from 
the Medwetianean tothe Otient. that iu true origin is very obscure. 
We do know, however, that it was formerly grown to a very large 
sizCp intended as a food and not just a mere salad decoration or 
hors d'oeuvre. The leaves also might well have been eaten as 
greens. 

The Greeks knew the radish well and Theophrastus lists five 
varieties, declaring the Boeotian kind to be the best and sweeiesn 
Pliny confitim the popularity of the radish in Italy and says that 
ir was grown very widely there for its yield of oil from the seedsp 
but as a general food be considered it a "vulgar article of diet, 
noting that radishes "have a remarkable power of causing 
flatulence and ctuctatiori*. 

Turnip varieties appear to be indigenous to the area bet ween the 
Baltic Sea and the Caucasus, where they were presumably first 
eaten and later cultivated * subsequently spreading to Europe in 
generalp At all events the cultivation of the turnip is older than 
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r^orded hisiory and because of its excclIcnE storing qualities* it 
ijiUM have been a good stand-by fot the winter months* both for 
a man and cattle. The Creek and Roman writers leave us in no 
doubt that it was a foo<i for the poorer classes and countiy folk. 
Theophrastus notes several varieties and Pliny and Columella 
both speak of two roots* rupn and ivapu^* but the terms seem to be 
interchangeable and identification is not easy as they are almost 
always referred to together. Columeila points out that they ate a 
filling food for country people and therefore must not be over^ 
look^; he also gives a recipe for picklit^ them. Apicius rccomi- 
mends preserving them with myrtle berries in honey and vinegar* 
Pliny regards them as the third most important plant north of ihe 
Po* and confirms that the leaves of root nops were also eaten* but 
particularly interesting is his remark that turnip tops were enjoyed 
even more when they were yellow and halfodcad! 

The swede was a much later development* fttsi used on the 
Continent in the seventeenth cenrary. 

The carrot* unquestionably one of the most/used vegetables in 
the Westem World today* has an obscure histoty* and certainly 
did not acquire much importance until quite a late date. It is 
indigenous in Europe and parts of Asia^ and remains have been 
found in the Swiss prehistoric lakc-'dwellings. In its wild form it 
is somewhat thin, and wiry* and one cannot imagine that if would 
have been eaten regularly in this form. It responds quickly to 
cultivation* however* with a great improvement in quality^ and 
indeed it seems to have been known in cultivated form in the 
Mediterranean area for several cenrurics flC* It has been recogniacd 
as one of the plants in the garden of King Mcrodach-^Baladan* 
but is placed among the scented herbs along with fennel* which 
suggests that the root was discounted* Pliny refes to a plant 
grown in Syria resembling a parsnip* called in Italy gallicam 
and in Greece "dauconMt is mentioned only briefly by Columella* 
who talks of the Afield parsnip and the cultivated variety w^hich 
bears the same name and which the Creeks call staphylinos 
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(carrot)'. He giv^ no rtdpcs for scoring it, which suggests that k 
was not a very common vegetable. The mtncion of the same name 
for both carrot and parsnip is recalled in the nxipes of Apicius 
for stu piistinacai*, in one of which the carrots were fried 

and served with a dressing* They have only a brief mentiDfi, 
however, which supports the view that carrots were favoured by 
perhaps a small gourmet section of the community. 

The carrotclose relative, the parsnips is similarly surrounded 
by doubt and enigma. Remains of Pastinc^a wild 

parsnip* have been found at both ancient Glastonbury and the 
Swiss lake^dwelling sites, but one cannot say w^hether they were 
cultivated or merely gathered wild; the latter seems more likely^ 
The parsnip is indigenous in the Mediterranean area and norths 
eastern Europe including the Caucasus^ but since it* the carrot 
and another root called by the Romans 'siser^ and translated by 
some as skinret have often been confused, it is very difficult to get 
a clear picture of exactly what use was made of these root vege^ 
tables. Columella mentions both a wild and a cultivated parsnip 
(paftinaid) and we learn from him that the unopened Bowers of 
this plane were collected and stored as herbs. The more civilised 
early Mediterranean communities* then, knew about and cultl^ 
vated roots of the parsnip type* but apparently did not think very 
highly of them. Some of the more nonhern European peoples 
may have priced them, however, since supplies were specially 
Imponcd from Germany for the table of Tiberius* It must be 
remembcfcd too that parsnips keep quite well and indeed improve 
by being left in the frozen ground—an added reason for their not 
being widely culiivaied nor preserved^ since they could be dug 
up wild whenever required. 

To the native inhabitanrs of South America the potato was of 
supreme importance; it was cultivated and developed by die 
populations of Chile and ibe Andes long before the discovery of 
America by Europeans. It is perhaps the climate of the area that 
caused the potato to be grown here alone, and not* for example* 
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iri ihc warmer nxaizej^growing rcgioits of Mexico^ whcrCj though 
wild species arc to be (bundj the potato was not cyltivaicd until 
after Its introduction by post^ColumbJan explorers. Since maize 
will not grow at great heights* the potato along with one or two 
other of the hardier plants became the staple diet of the mountain^ 
dwellers. 

The long/standing importance of the potato in the New World 
is evidenced not only by pottery representations of it which go 
back at least as far as the second century ad* but aUo by botanical 
remains from archaeological sira; these show ihai the potato w^ 
cultivated during the early part of the Formative period of 
Peruvian agriculture which lasted from about 750 BC until the 
present era, actual potato specimens having been idcnrifled at the 

site of Chiripa, r l - 

Archaeology has also revealed prehistoric stories of ikuna &r 
dehydrated potato. The method of making this seems to have 
remained unchanged right up to the pre^t, and this pi^^ct is 
of great imporrance to the Souths American Indians, as it 
the major item in their winter ^ors. To make it, they expose the 
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potatoes by night to severe frost, then trample iheiri to extract the 
juice and expose them to the sun and drying air throughout the 
day. The process lasts for four or five days. By a slight variation 
on the method they produce something called iuffta or white 
which is made into flour. 

Among the many varieties of potato that were being grown 
when the Europeans 'discovered' America was a frost^istant 
variety; it was being cultivated by the Indians living at highcTp 
colder levels* Whether they themselves intentionally developed 
this kind t which is a hybrid of two wild forms^ is questionable^ but 
they were astute enough to select it as being most suitable to 
their climatic conditions. Three other tubers, less appetising than 
the potato,, were also eaten, oca, afic and ulluc^t ^be ^making 
method being applied to the first two* possibly because it im^ 
proved their bitter flavoui. 

The sweet potato is widely gtown in South America, in the 
West Indies and all over the Pacific area. Early trans^Pacific 
migration most Ukciy caused it to be carried from its home in 
America by man, resulting in its widespread cultivation under 
Its Peruvian name, kumarn. Recent studies show it to have been 
cultivated in Peru during the Formative period of agficultute, 
and dned remains of it were found in the necropolis at Paracas 
of about the same date. ColumbuSp on his arrival in the West 
Indies, found it very much in evidence. He was given the tubers 
which he likened to large radishes and also bread which he called 
jjf^bread—tfjc or rfx/ being the local name for the sweet potato. 
On Santo Tome he was received by the king and given a feast at 
which three or four varieties were served. 

At this same feast he also tasted bread. If the sweet potato 

was a mainstay of the diet so also was and is cassava, particularly 
among the inhabitants of norcheastern South America. Flour is 
prepared from the manioc root by first shredding and soaking it to 
remove the toxic qualities, a technique probably already long^ 
established by the time of the Spanish conquest. Indeed, what are 
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believed lo be traces of manioc have been dciecicd in one of ihe 
levels ofthe Tamaulipas caves in Mexico dating from about 23100- 

tSoo bc* 

The removal of toxins is also necessary in the case of the yam, yam 

a valuable food in three major areas of the world. Different species 
have been both cukivated and gathered wild in Africa, South 
East Asia and the Ailannc drainage areas of Sotnh America^ 
particularly tbeCuianasand the West Indies, since pre^European 
contact times^ Even if we concede that Columbus got his botanical 
names confused, it seems possible that he did tecognizc the yam 
there* It has been suggested that the American yam came origin-' 
aliy from Africa on the grounds that if people could sail between 
America and Polynesia, why nor, following the Equatorial 
cutreitt, from Africa;, a single find of one kind of yam in the jt 

Marquesas Islands has in fact been declared a close relative to—if 
not identical with—the African variety* Diostma c&ytntnsis. 

These are probably the best known edibk nxx plants today in 
the modern civilized world but there are countless other roots and 
bulbs which have been more or less popular at different times in 
different places. As already mentioned, the Egyptians set great 
store by the white lotus, not only using the seeds in confccraonery 
but also frying^ roasting or boiling the root. Papyrus root and 
srem was much appreciated for its sweetness* Part of the swollen 
bulb of the ^Barbary nui\ rhe species his sisyrmihmm, was eaten 
by various peoples of the Mediterranean area. The bulbs of 
Amencin Aloe, ricli in uccharine, were roasted by ibe Indians 
as a Food, The natives of nortb'cast America piohably used what 
we now know as the jcrusalem aitichoke. Refuse from pre^ponery 
levels at Huaca Prieta showed remains of the rhizomes of the 
Ctfifw lily, catVlail, rushes and sedge. 

Greeks and. Romans seem to have eaten a number of bulbs or 
toots including the taro or Coloiaiio (which is also used in the 
Pacific Islands and South East Asia). Theophrastus and Pliny 
both mention s<]uill and asphodel: Pliny recommends cooking 
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squill in hoiicy^ and both refer to ^Epimemde's squill^ the best 
varicry for eating; the Romans also made squill vinegar. Asphodel 
to the Greeks was a major article of every ^day diet. Hesiod speaks 
of *FooIs... who know not what advantage there is in mallow 
and asphoder, this being evidently a poor man's frugal meal. 
Theophrastus says the stalk was fried* the seed roasted, and the 
root in panicular cui up and eaten with figs. The gladiolus is 
seated by both him and Pliny to make bread more wholesome if 
boiled and pounded and added to flour. The Greeks and Romans 
also probably consumed the roots of pursetassels, tampion, salsify, 
madder and elecampane. The last>named is described by Pliny 
as being distasteful when eaten alone but quite good when mixed 
With Sweet ihings^ GolumelJa^ who sheds more light than most 
writers on the diet ofrhe country people, gives three methods for 
preserving it, one being to cook it in vinegar,, dry for three days* 
then store in possum or in a pitched jar. 

Mus<am, Star of Bethlehem and the Spanish Oyster Plant have 
all been eaten with relish, and lily bulbs were especially popular 
in China and Japam Alexanders or horse parsley seems to have 
been popular too; not only docs Columella give a recipe for 
pickling it but Apicios gives several recipes for it including a 
cream of alexandets and a puree made from it* ^Scythian rooi*^ or 
licorice was also known as a ihjrst quencher. 

Scirpus tubers were found at C^^^l Hiiyuk^ and in Neolithic 
Denmark bistort was eaten. This is yet another root which 
requires expert removal of toxins before it can be cooked and 
eaten* 

Though not exaaly aVooi", the water chestnut may perba'ps be 
mentioned herc» h grew wild over Northern and Central Europe 
and has been found in the Swiss prehistoric lake^dwellings. A 
quantity of specimens* mostly split open wete found at a Finnish 
site of Late Stone Age dace, suggesting an even wider use then 
than is common now. Pliny and Thcophrasius both mention its 
use as a food. 
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CREEK VECETABLES 

UnfonuTiaccIy archaeological excavation lia& reveakd little con^ 
cerning green vegetables and here again it is ncccisary to rely 
mostly on written records. 

The beciroQf as we know it today is a comparatively recent beet 

variety^ propagated in Northern Europe in about the sixteenth 
century. Prior to that the plant was grown mainly for its IcavcSp 
hence its inclusion in this section. 

Beet probably originated in the Mediterranean area, growing 
wild from there as far as the Caspian and Persia. Red beet and 
white chard (now the only one grown for its leaves) were both 
known to the ancients^ but the leaves only were used for culinary 
purposes while the root was employed medicinally. Thus, what 
was called heia was in fact chard or leaf beet. Anstork mentions 
red chard, while Theophrastus knew black (or dark green) and 
white, prererring the white. Pliny says it was made into a salad 
with lentils and beans and served with a dressing as for cabbages, 
but he docs not recommend it to people with weak digestions. 

Apicius, listing the ingredients for barky brorh includes hia 
among the viridia or greens. It is said to have featured among the 
plants of the garden of King Mcrodach^Baladan of Babylon, but 
of the Roman honiculiurists only Columella takes the trouble to 
give insmictions about cultivating it. 

In Europe many different varieties of cabbage w^ere developed cabbage 
though we cannot tell from die writings just which were eaten 
whcrcp The cabbage of the Creeks and Romans was certainly one 
with a stalk and it is thought that the headed varieties were deveh 
oped in more northern areas probably by Celtic people, for Celtic 
words can be traced in its names. The Mediterranean peoples 
probably ate types of kale and broccoli. Theophrastus mentions 
three kinds known to him, the curly-'lcaved, the smooth cleaved* 
and the wild cabbage. Cato refers to it just as and imnta 

(the wdd variciy); he is full of praise for its virtues as a medi-' 
cine and gives a great many details as to its uses for promoting good 
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hulth. He it surpasses aJi crther vegetables and can be eaten 
rawer cooked; if eaten raw be recommends dipping it in vinegar. 
Raw cabbage was well-known as a remedy for drunkenness and 
Cato suggests earing as much as possible with vinegar before a 
feast, and stiJI more afterwards. However, the Romans seem to 
have been chiefly fond of what they called rywar and c^ulkuh. 
Ci^ulkuli have been interpreted by some writers as Brussels sprouts 
but (his is obviously incorrect, as Brussels sprouts were not known 
until about five hundred years ago. Pliny probably gives the best 
definition of them as growing in spring on cabbage stalks after 
the first sowing, and says they are very delicate and tender. He 
quotes five cabbage varieties including one from Aricifium with 
particularly tasty sprouts. He also gives a variety called hatmyridk 
which grew on the sea coast a special mention. Cymaf is generally 
taken to refer to sprouting broccoli and it was sold in bundles for 
no mean price, as can be gathered from Pliny who comments: 
^Crowing cabbages js also one of the ways to supply rable 
luxuries." Again one is conscious of the perennial class difference 
in eating habits, for after Cato there is little mention of the ordinary 
trdssk^ and cveryihing is centred upon the production of young 
tender shoots. Apicius docs not once mention anyrhing other 
than or and the impression is that plain cabbage 

was a country food or a poor man's dish. This is borne out by 
JuveiiaFs satire describing the differences between the food of the 
patron and that of his poor client—the patron has olives to garnish 
his excellent fish, the client finds cabbage is his ^nauseous dish*, 
ASPARAGUS Asparagus, as a vegetable, has a somewhat confused history- 
The very name is of Greek origin and implied originally all kinds 
of tender shoots picked and eaten whilst very young, no doubt a 
mosr welcome food after the winter months spent eating preserved 
vegetables. Thai one of these "asparagus" shoots was no other than 
the sprouting broccoli just mentioned, is demonstrated by the fact 
that when this was initoduced into England much later, it was 
known as "Italian asparagus\ However, what we now know as 
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asparagus grows wild in Europe, the McdiimancaTi area and 
Asia Minor and is choughi to have b«n rectigniKed in Egyptian 
representations and among funerary plants of some of the Mejn^ 
phite Dynasties. 

Asparagus received much attention in Roman times. Pliny 
deplores the efforis spent at Ravenna on producing heads weighs 
ing three to the pounds when 'nature made asparagus grow wjld 
for anyone to gather at random'. This of all plants, he says, needs 
the most delicate attention and Cato bad already given full details 
of how to succeed m growirig it. Nevertheless, some of the recipes 
of Apicius hint that at fim the name, now applied to one expenv 
si VC and highly cultivated vegetable* had its origins in a humbler 
coniexc^ for after two recipes for pr/na of asparagus' he continues 
with a similar of wild plants' and includes as possibilities 
tamnis (black bryony), sindpi (mustard leaves), £Uiumm 
(cucumber) and caultiulh (cabbage shoots). Columella also 
includes asparagus in a long list of shoots and stalks for preserving 
in brine and vinegar; this contains^ among othen, sprouts and 
stalks of cabbage, butchcr's^broom, white vine* charlock, and 
tender little stalks of fenncL Very' many others were gathered too: 
gourd shoots» strawberry, rue, housedeek, and the wild^hop 
which even now is called in France "wild asparagui'. 

Undoubtedly ttiany leafy vegetables i^iher than those of the 
cabbage iamily were eaten. Mustard was certainly used as a green 
vegetable. Pliny comments that it grew in luly without sowingp 
which suggests that it was just gathered wild. Remains of what is 
thought to be mustard were found at the Glastonbury 'lake^ 
village^ Dock and neitlc leaves made dishes of greens too; Pliny 
considered the Utter pleasing fare when gatbered in the spring* 
and although it was undoubtedly a peasant dish, Apicius gives 
a recipe for o^paUna of nenles (a soit of puree) which sounds somc^ 
thing like a dish of spinach with the addition of egg:s. Mallow 
was a popular plant with the Crocks, and the Romans also ate it. 
Chervil was known to the ancients as a food and according to 
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Pliny ihe Syrians aic it both cooked and raw, whilst orach » 
praaically unheard of today, was familiar to boch the Greeks and 
Romans who called it amp/fx; k also appears in Ancient Egyptian 
texts- Still more interesting is the actual recovery of orach seeds 
among others from rhe intestinal area of the Early Bronze Age 
skeleton found at Walron-'ori^thc^Naze. They also feamre among 
rhe finds at ancient Glastonbury, Many other plants, today 
unheard-of as food, muse have been used as greens. Who for 

SEAWEED 

instance in Britain would consider the hollyhock as a vegetable! 
Yet its leaves feature in Egyptian cookery. In some coastal areas, 
great use has been and still is made of certain types of seaweed 
(a valuable source ofiodine). The Japanese feature it among their 
delicaciesp the native inhabitants of Chile enjoy a particular 
variety, whilst in Britain laver^bread is eaten- Lake algae were 
dried and made into checsy^flavoiired cakes by the Aztecs, and 
the North American Indians in panicular found lichens of 
many kinds a valuable food source especiaJly when times were 
hard. 

SPINACH 

Spinach appears to be indigenous to the Persian area. It was 
quite unknown to the Creeks and Romans and did not make an 

AETICHOICE 

appeacance in Europe until about ao itoo, whilst the earliest 
mention of ii seems to be a Chinese one stating that it was intro¬ 
duced into Nepal in ad 647. 

The globe artichoke we eat today is a comparatively recent 
development. The early Mediterranean peoples ate a plant called 
the cardoon, a large thistle which they eventually cultivated 
especially for its young and tender leaf sta lks. The earliest known 
mention of the plant comes from Hesiod who merely comments 
on its flowering time but gives no indication of whether it was a 
food plant or not. The Romans used both the stalks (rdr^i/r) and 
the flower receptacles, which they called spmduli or splmdyli, and 
according to records the cijrJui were more expensive. 

Pliny remarks rather ironically that thistles were forbidden to 
the lower classes, and says that he cannot speak of them without 
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fading ashimcd at the high prices asked for certam typ«; *we 
even turn the moiistrosides of the earth to the purposes of glutton/, 
he comments^ adding sarca^stically that^ by preserving them in 
honey and vinegar, there is no need for any day to go by without 
having thistles for dinner. 


SALAD PLANTS 

Almost any non^toxic green leaves with a pabtable flavour could 
be made into salads but certain ones have no doubt always been 
preferred and therefore have come under more serious cultivation. 

The lettuce has undoubtedly been prized as a food from very 
early times. Most probably it greu^ wild all over tcmperaie and 
southern Europe and in temperate East Asia before being brought 
into cultivation; but its history in China is more recent. It was 
grow n in ancient Egypt and has been identified amongst funerary 
plants^ its seeds have also been discovered among plant remains 
in some of the tombs. The fertility god Min had lettuce oflered to 
him, probably because its milk was believed to possess aphrodisiac 
qualities. The Assyrians also believed in these properties, and the 
lettuce grew in the garden of King Merodaeh^Babdan of 
Babylon* 

In Greece the lettuce has long played a leading dietary role, lettuce 
being mentioned by Hippocrates and Aristotle, and later by 
Theophrastus, who lists four kinds known to himi the white 
variety^ which was sweeter and tenderer, and then the flat^stalkcd^ 
the round^stalked and the Laconbn. Pliny tells us that the 
Creeks called the white lettuce 'poppy lettuce" because of its 
soporific white juice, and that formerly this w^as the only kind 
known in Italy where this “milk" led to its being named 
Lettuces, he says^ arc cooling and very pleasant to cat in summer, 
as wtII as being good for the stomach and for promoting an 
appetite. Columella leaves a record of how it was preserved: the 
leaves were stripped off and soaked in brine, this w^as then washed 
out and the lettuce pickled in vinegar and brine. He mentiens a 
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number ofdifrereiir variciics, bur* as with the cabbage, all these 
were of the stalky kind^ as hard-headed varieties were not deveb 
oped until much later. Although lettuce was mostly eaten as a 
salad with a dressing, Apicius also gives a recipe for a puree of 
lettuce leaves and onions. 

In Apicius too we find the instruction: ‘Use endive in place 
of lettuce in winter with a dressing or with honey and strong 
vinegar.* The endive certainly tolerates the winter weather better 
than the lettuce, and frequently replaces it still today. Apicius 
calls the pbnt intuba, which suggests that it may have been the 
wild chicory or Cidwrmm rntybasi this is a perennial which* as 
well as being cultivated, grows wild in most of Europe and in the 
Punjab, Kashmir, and Russia. It was no doubt gathered and 
eaten in all those places but there seems to be no clear evidence as 
to whether this or the garden chicories* Cidwrmm were the 

ones grown by the Greeks and Romans* the latter being less bitter 
than wild chicory chough they are annuals. Pliny described 
chicory as being in a class of its own and biner^ there are also 
references lo the peasants gathering dark and bitter chicory from 
the fields, so probably this was the variety cultivated also in the 
gardens and perhaps bleached to take away some of the birEerness. 

Two other salad plants were chervil and purslane. Oft he chervil 
nothing very much is known except that it was used, and Pliny 
mentions in particular the Syrians who both boiled it as a vege^ 
table and ate it raw. Purslane on the other hand has been known 
and cultivated from very earliest times^ having grown wide¬ 
spread as a wild plant. Traces of its Sanskrit name linger on in 
other languages, suggesting that it was perhaps transmitted from 
Asia to other parts of the world. Theophrastus listed it among 
his plants for "summer^wing* in April* and Columella 
recommended preserving it m a pot between layers of salt with 
vinegar poured over afterwards. 

WATERCRESS It is recorded thai the Romans ate watcr-cress with vinegar to 
aid the cure of mental com plaints, and ii was cettaioly eaten, if 
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noE cultivated, before their time. Carden cress has i long hisiory 
of cultivation, which is hardly surprising as it is so easy to grow, 
Its origins arc thought to he m Persia; it is listed among Assyrian 
plants and Dioscorides states that it came from Babylon. It spread 
through Syria to Greece and to Egypt* where ancient cress seeds 
have been found. Cultivated in Creek gardens at the time of 
Theophrastus* it is also briefly mentioned by Pliny. 

Other plants known to have been used* at least by early 
populations of the Mediterranean area, include dandelion, catV 
ear and groundseL A basic salad recipe upon which Columella 
made oihcr variations consisted of‘savory* mint, rue* coriander, 
parsley* chives or green onion* lettuce leaves^ colcwon, thyme or 
catmint and green flea-bane". 

Celery seems to have staned its career as a medicinal herb. It 
was still mentioricd as such when grown in the si?aeenth<cntury 
gardens of Italy. Theophrastus mentions it as a garden plant and 
Pliny distinguishes berween the wild and cultivated forms. It was 
probably grown largely as a flavouring, as the recipes of Apicius 
also suggest. Identifled among Egyptian funeraiy offorijigs* celery 
probably had its origins in the Meditertancan area. 

Perhaps (he only plant of American origin used widely as a 
salad plant today is the tomato; strialy speaking this, of course* 
is a fruit, but it is very rarely used as such. The name is of Mexican 
Indian origin but studies of Mexican cave remains as fat back is 
7000 BC have as yei produced no trace of if. [rs country of origin* 
Peru* bas little to offer, there being no remains from excavations 
though at least one pot depicting tree tomatoes exists* dated to 
c. 500 BC. One possible reason for its lack of popularity was that 
it did nor keep well; the early inhabitants could preserve their 
potatoes and their beans, as well as (heir gourds, but tomatoes soon 
perish. So perhaps these were simply gathered when in season 
and no real cultivation was attempied. In the United States, the 
tomato was grown as an ornamental plant, but for a long time it 
was believed to be poisonous, so that it was being eaten m Europe 
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much KKincr than in North America, where k was not culttvated 
to any e^trent until after the Declaration of Independence! 

CUCUMBER Of fat greater antiquity is the use of the cucumber, [r was 
cultivated very early in Asia and Europe, being known in 
Sanskrit as smbosOt and has been grown in India for at least !,ooo 
years. Its tiansmlssJon westwards was fairly rapid bur it appears 
not to have been used in China until the second century flc. Some 
doubts have been cast on the accuracy of the rranslation where in 
the Old Testament, the Israelites are stated to have longed for the 
food of Egypt including their cucumbers. None the less, it seems 
fairly cenain that they would have eaten the cucumber them, for 
ii was growing round the shores of Lake Karun when the 
pyramids were being built and remains of it have been found in 
rhe Faiyum from the Twelfth Dynasty and until GracervRoman 
limes. The cucumber was much cultivated in Egypt in Pliny’s 
day and known in Early Mesopotamia far earlier, being recorded 
as growing in the garden of Ut-'Nammu at Ur (c, 2100 BC), 
The Greeks of Theophrastus’s day knew of three kinds of 
cucumber, of which, as in the case of lettuce, the Laconian variety 
was deemed the best. In early Rome, cucumbers were eaten cither 
cooked or raw, peeled or with the skin left on. Apicius cooked 
them with brains, cumin, honey, celery seed, Uqmmtn and oil, or 
made a futina of tbefn. He also served them as a salad with 
hqtMtnrn or or with a dressing composed of pepper, 

pennyroyal, honey orpurri/m, liqvamen and vinegar. The Emperor 
Tiberius was particularly fond of them, and so that he could have 
them every day, they were grown in movable frames, a method 
described by b^th Pliny and Columella. 


GOURDS, MELON'S AND SQ^UASHES 

80 The cucumber is of course a member of the genus Cutumis and 

this comes within the family Cvctirbiiactite which contains about 
90 genera and 750 species, the three most well-known genera 
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probably being Citrutlus {including ihc water melon)^ Cu£t4mis 
(including tlie melon and cucumbcT)^ and (including 

mjiTow^ and squasbes)^ The Cu£urhitd£fae aic spread all over the 
world with differed genera originating in different places and 
there is a great deal of confusion as to which ones were known to 
the Greeks and Romans, the translators of whose works refer to 
them as melons, pumpkins, manows, gourds, bur offer few clues 
as to what these really were. The Ut^cnam or bottle gourd was a 
great puzzle formerly as it occurs wild in both the Old World 
and the New and appears to have been indigenous in both places. 

Columbus found it much in evidence when he first visited the 
West Indies, and remains of it have also been identified from 
Mexican deposits as early as 7000 BC* U also seems to have been 
cukivated by the Peruvians from about 3000 to jooo BC. [n East 
Africa, archaeological gourd finds from Njoro Cave date back 
to 850 aci indeed some botanists now regard Africa as the 
original home of the bottle gourd. 

There arc contradictory view^s concerning die ability of the 
gourd to withstand long spells in salt water and then to plant ji 

itself oti a foreign shore. Some experiments are declared to have 51 

proved this possible, other botamsis cast doubt upon it as the 74 

gourd is not basically a shote^living plant* and also because of 
the aaion of Crustacea ns which bore into Boating debris and eat 
the contents. Nevertheless the theory that it Boated from Africa 
has been accepted fay some* whilst others believe the gourd 
may well have been taken there on a craft by man (as perhaps was 
the yam, which could not have Boated), following the same 
route IE would have taken if carried by the cunents (see p. us). 

There is little archaeological evidence of this gourd in the Old 
World though the Sanskrii name for it suggests its use in pre^ 
historic Jndia^ Calabashes were found in Twxlfth^Dynasty 
Egyptian tombs, and their use as bottles or containers both for 
w^ine and toilet waters was known to early Creek and Roman 
wtjtm including Theophrastus and l^liny, who says that both 


Fcod in Afftiquity 


[he flesh and the sralk were ea[Cn, and that in order to reach the 
flesh ihe rind had first to be scraped off. Calabashes could also be 
preserved in brine like cucumbers or kept green in shady trenches 
floored with sand and covered with dry hay and earth. Thco^ 
phrastus and Pliny both described the bottle gourd, but clear 
identifleation is by no means easy for the other they 

discuss. For instance^ Pliny also knew of a ^big cucumber^ which 
has been translated as a pumpkin, and Columellap having 
mentioned the April sowing of the ^gourds with the delicate 
necks' (Lagcttariiti), goes on to say that they could be grown large 
for vesseUi like the ^Alexandrian gourd' but when grown for 
eating they must be longer and narrower, and that these latter 
certainly fetched a better price. What was this * Alexandrian 
gourd' and how many varieties are concerned here! Columella 
says that growing them for jars or for eating is merely a question 
of selecting a seed from a cenaiii pan of the gourd and planting 
it a certain way up; for instance, for the edible gourd, one chooses 
a seed from the neck of a gourd and sows it top> upright in order 
to make ii grow longer and narrower. 

Apicius gives many recipes containing cuairhitits which are 
generally translated as marrows, indeed bis "stuffed marrow" 
would be quite acceptable today. Under the genera! heading 
cu^urhftits he includes one recipe 'in the Alexandrian manner^ 
which suggests that Alexandria was well known for its gourds. 
Howeverp Apicius also refers twice to something which he calls 
a atrium^ evidently a large gourd of some kind but which he 
differentiated from cucurbitai. 

While on the subject of large gourds^ it may be worth recalling 
the problematical Hawaiian jjpu nui which is now extinct. 
Captain Cook, finding it on Hawaii^ declared the gourd to hold 
10 to 12 gallons; it was ultimately identified as a relation of [he 
Lagfnam. Peruvian archaeology has also tevealcd remains of very 
gourds of a similar nature which were centuries older than 
Hawaiian agriculture. 
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In Pliny^s lime 2 new pUnt was developed or introduced in 
Campania which Pliny calls the melop^po; ir was^ he says,^ round 
and golden and did not hang down like cucumbers but nailed 
along [he gtoundp deiaching itself from the stem when it reached 
maturity. He states that ir was developed first by accident, and 
then seeds from it were taken and planted to propagate more. It 
sounds very much like a form of melon but again one cannot be 
cenain^ although halfa melon in a painting froin Herculaneum 
provides some supporting evidence^ All one can say for sure U 
chat various types known as oicarbits, or atrium were 

known at that ume in RomCp It is more than likely chat the melon 
had spread to Greece and Rome by thcn« as it would undeniably 
have been a most desirable plant, Ir may well have been the 
same melon that was known to the Assyrians; indeed there 
arc several carvings depicting Assyrian feasts where the tables 
display objeas very similar to slices of melon. Ur^Nammu 
of Ur grew it in his garden in about 2100 BC, Other kinds of 
gourd were probably eaten in those parrs too; the garden of King 
MerodachvBaladan contained 'gourds’ and melons, and the 
Assyrian Herbal refers to the ‘desert cucumber’ (a species of 
CitniUur), the 'squirting cucumber’, and melons^ 

The best known species of Citrullus is the waicr-'melon which 
grows wild in large tracts of Africa and is an extremely important 
source of water in dry periods. Its cultivation is of very great 
antiquity as can be seen from its many and varied names in 
different languages. This was the melon for which the Israelites 
pined ill their desert wanderings, h was widely cultivated in 
Ancient Egypt and its seeds and leaves have been found among 
funerary offerings in Egyptian tombs. 

The genus Cucurbits secms to be about as confusing as that of 
the La^otma^ for whilst many species may be counted definitely 
American in origin, ir seems likely that one, the pumpkin 
{Cucurbitu maxima) w^as already wild in Africa before European 
or American contact was made there, and indeed some of the 
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Creek and Roman references to emtirbiias would fir m well wiih 
this genus. Beyond a Sanskrir name^ rhere is little archaeological 
proof of rurefftArf; having been used in the Old World* but there 
is plenty from the New. In fact, among die very early inhabitants 
of Peru and Mexico* gourds and squashes were of primary 
importance. There js evidence of both winter squashes of the 
Cuiiirhit^ muxinm and Ci*<urbila m&fcfiaia varieties and summer 
squashes of the Cuiurbit^ prpo kind from very early times, and 
analysis of coprolites from the excavations at Huaca Prieia and 
m the caves of TaimuHpas shows much fibrous squash material 
from which wc may conclude that it played a substantial mlc in 
their diet. Recent excavations have reuieved paleth no botanical 
remains which establish without doubt that C. ptp$ was being 
eaten in northern Mexico as early as 7000 BC, C. mixta in southern 
Mexico by 50QO flc* and that C masxk^ta was being used as a 
food by iooo BC. In die United States* three of the species were 
being eaten at least by looo bc. 

The nature of this large amount of pbni tissue and the relative 
absence of mature seeds suggest that the squashes were eaten 
whole and immature. There is also a surprising lack of cuciirbir 
‘pots’ from excavations so far* which also suggests that the fruits 
were harvested before they had grown to full size. Hairs* like those 
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found on dll cucurbit pbrtis especially when young, have also 
been idennhed from coprol ices. 

In dddhion to this, we know ihai food placed wirh Peruvian 
mummies included pieces of cucurbit with shell, flesh and seeds 
sull intan. During the Peruvian Period of Incipient Agriewhur^ 
(2500-500 Ec) C. m&sfliM and were cultivated, and 

continued to be throughout the Formative Period. By the Classic 
Period however (c. At> i-tooo) had ceased to be 

cultivated and its place had been taken by C. Chi mu 

pottery plant representations include several forms of C. mosdmta. 




119 


Chapter VIII 


Fruit and Nuts 


ri 

I’Uw ^6 


SEUNAVOJDAfiLE FEATURE of a broad review of this 



Wkind on early foods, is that ihe evidence varies considerably 
in its form and extent. In ihc ease ot fruits and hues, we have rather 
scattered archaeological evidence of actual plant remains, just 
sufficient to be tantalizing^ and far more literary evidence. In this 
respect it contrasts with the data on cereals, where there is con^ 
siderably more information on aaual plant remains. 

ND TREE FRUJTS 

On the whole, berries arc very palatable, caiy co pick and no 
trouble to prepare, and these wild harvests were almost ccitamly 
Collected with undiminished vigour throughout pre^^agricultura! 
timciand into the agricultural phase of human culture^ ptoviditig 
fresh food in season and dried stores for winter. They began to be 
cultivated later than other plants, however, probably because 
initial concentration would be on plants with a higher yield and 
better storing qualities. 

The very earliest evidence of berry ^picking concerns the hack^ 
berry. This fruit now grows in North America and Asia and was 
still used in recent cimes by the Indians of south-western Notth 
Arnerica, who sometimes treated it as they would a cherry, 
discarding the stone, or more often cracked open the stone shell 
to reach the seed, which they used to flavour meat or bread. The 
Choukoutien site revealed that (he Chinese variety of Home 
maus (“Peking Man*) also made much use of these berries, for a 
layer of broken shells several inches thick was found there. Indeed, 
It rather looks as iftliis Middle Pleistocene man may have broken 
the stone casing for much the same reason as the American 
Indian. The Ancient Egyptians also made use of fresh berries; a 
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diih of "nabk* berries (similar to a cherry) was included in a 
Second Dynasty funerary offering from Saqqara. Excavations ar 
ihe Neoliihic Swiss and Iron Agt Glastonbury Ukc^sites brought 
to light further quantities of seeds from berry fruits including those 
of the service berry * raspberry, blackberry, dog-rose, common and 
d warf elder, coinel cherry, sfrawbeny, wayfaring trcCp hawthorn, 
bittcrsweci and dewberry. The strawberry was the rarest, but 
berries from the wayfaring tree occurred at more than one site. 

A Danish Mesolithic site of the Mullcrup culture revealed that 
raspberries. Kips, haws, rowan, strawberries, bbekbenies, cur^ 
rants and bilberries had been gathered. The last-named, in rather 
more numerous species, featured also as an article of North 
American Indian diet. 

Early written works scarcely refer to what were undoubtedly 
peasant fruits gathered wild, and aTchacolc^ical discoveries arc 
few. We do know that the mulberry grew in Mesopotamia, where 
seeds of this fruii have been excavated* it has also been found in 
early Egyptian tombs. It was introduced into ancient Greece, but 
into Italy only after Vano s day, since he makes no mention of it; 
there it was eaten either fresh or as a sweetmeat. Pliny knew several 
varieties and also mentions briefly a ^similar but hrmcr berry 
growing on brambIes^ We also find refoenecs to brambles in 
Homer, but these were probably wild plants. The strawberry is 
dismissed by Pliny, who says he knew two kinds that grew on the 
ground or on a tree, but that their flavour was not panicularly 
exciting. The mynic berry was fairly widely known and cultivated 
bu I one gets the impression that it was not used so much as a fruit 
as for wine-making, or for flavouring. From Theophrastus we 
leam that yew-^bcrries were eaten by some people and that they were 
^sweet and harmlc$s\ Columella mentions the use of cornel- 
cherries in place of olives but this was no doubt a peasant akerna^ 
live and unlikely to have been acceptable in richer households. 

The fact that orchard husbandry began so early in the Near 
East, probably between 4000 and 3000 BC, can be attributed to 
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I he rtumbcr of tree^fruiis indigenous in ihai area, and also to che 
climate in which such friiiis thrived and yielded good returns for 
the efforts spent in cultivating them. However, their cultivation 
did not spread very quickly westwards, so that the growing of 
apples* pearSp plums, cherries and apricots in Europe is company 
tiveJy recent. As the Mesopotamians were so concerned with the 
laying^ut of fine parks and orchards, it is very difficult to under^ 
stand why Herodotus ternarks that Assyria is the richest graiiv 
growing country in the world but makes no attempt to grow^ figs, 
grapes* olives or any otlt^r frait Irm, and talks only of the date. 
Texts of Urukagina of Lagash, who was overthrown in 2400 ati, 
reveal that here it w^as not only the rich who had their orchards, 
for one of his refontis sta tes that a ' priest may no longer go into the 
garden of a villein and fell a tree or take away the fruits'. 

Of the tree fruitSi the apple is known to have been widely 
cultivated from an early date. The wild varieties were also much 
ill demand by early peoples, carbonized apples from about 6500 
BC having been found at C^tal Hiiyuk in Anatolia. The Swiss 
prehistoric lake^wcllings revealed not only large quantities of 
sour crabs which seem to have been a very imponant food at the 
time* but also larger ones which appear to have been ofa cultivated 
variety. These were mainly cut into two pieces, which suggests 
that they were dried, while the smaller ones were left whole. From 
Britain, the imprint of an apple^pip on a Neolithic sherd from 
Windmill Hill suggesis that apples were used in this country loo* 
The apple seems to be indigenous mainly in an area extending 
through Anatolia to parts of Penia* and we know that the 
Hitiites cultivated apple-trees at an early date. Apples were grown 
in Mesopotamia, and in Egypt; Ramesses II (thineenth century 
flc) had apple-trees planted in gardens laid out in the Nile delta 
and Ramesses III gave baskets of apples as daily offerings to the 
Theban priests. From Greece we have no archaeological evidence 
to show how early they were used* but the classical writers make 
it clear (hat by Homeric times orchard husbandry and gardening 
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were wdl^esublished. Theophrastus knew two apple varieties, 
and from then on the number rapidly increased in the Med iter-' 
ranean area as interest in fruii cultivation and methods of grafting 
developed, until by Pliny’s time about thiny^ix kinds of apple 
were known* and certain long^kceping ones selected for storing. 

The pear does not appear to have enjoyed the same amount of 
popularity in ancient rimes. Remains of wild pear have been 
found in Mesolithic middens, but ai the Swiss prehistoric lake^ 
sites only a few examples have been found. This is perhaps due to 
its taste* for whilst cooking fairly soon renders hard sour apples 
edible especially if sweetened, hard sour pears do not respond so 
readily to this treatmenr. The wild pear is found all over [emperare 
Europe but* like ihc apple, principally in the area from Anatolia 
to northern Persia, and here once again the Hitiiies seem to have 
brought it into cultivation in their orchards. There is no evidence 
of rhe pear in Assyria* and the Chinese claim the acdii for its 
introducrion into India in the first ceniury ad. It was brought to 
Egypt fairly lare by the Greeks. Excavations at Oimtni (Early 
Hclladic) yielded wild pear specimens, and it was ceruinly an 
orchard fruit by Homeric times. Once cultivated by the Creeks 
and Romans* varieties rapidly increased; Cato names five and 
says there were many others, whilst Columella declares them too 
numerous to catalogue. The fruits were dried, stored in must, 
made into a conserve with boiled>down wine and water, as well 
as being eaien fresh. 

The quince, a sour fruir* is similar to the apple and in the past 
was sometimes referred to as a ^golden applc\ In its wild state 
it Is found in Persia* near the Caspian, in the Caucasus and 
Anatolia. The earliest evidence of its cultivation is in Meso' 
potamia and after this, mention of it is made by the Creeks. 
Pliny states that the tree was brought iruo Italy from Kydron in 
Crete and mentions particularly the Mulvian quince which he 
says is the oitly one which can be eaten raw. It must have been 
introduced some time before 220 fic* for Caio already knew of it- 
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Columella refers lo ihrc^ varietjes of die Cydoniari quince, ihe 
"sparrow^app]c\ "goldcn/apple* and "must>apple\ and classes ihc 
Cydonian quince nselfamong the apples. Quinces were preserved 
in varioiii ways and a sort of quince jam was made, but Columella 
thought the best way of all to keep them was to place them in a 
widc^necked flagon, cover with willow^rwigs and then to fill up 
with the best and most fluid honey. The liquid resulting from this 
process p known as was considered especially good for 

invalids. 

POMEGRANATE Thc poiucgranate has also been classed as an apple in its time. 

The Romans called it malum punkum^ the Punic apple, which 
indicates its cransmissjon to Italy via Carthage, although its 
original home seems to be the regions of Asia Minor, the Can/ 
casus, Armenia and Persia. Thc existence of a Sanskrit name 
indicates an early cultivation in North India. 

‘7 Thc Assyrians thought highly of thc pomegranate and it figures 

on many of ihcir monuments; thc Assyrian Herbal indicates that 
two kinds were known, the bitter and the sweet. It was common 
in Hirtite orchards and popular in Persia. In Bgypt thc pome> 
granatedocs not appear until the New Kingdom, its Introduction 
probably being an indirect result of the empire^building Syrian 
campaigns ofTuihmosis ! and IIL The funerary garden of Ani, 
a scribe who died at the time of Tuthmosis 1 (sixteenth century 
Bc) contained five pomegranate trees, and they feature in reprc/ 
sen rat ions in the tomb of Akhcnaten as well as in the gardens of 
Ramesses 1 [, [t seems that once introduced they soon became 
established and accepted ai regular orchard plants. Strings of 
pomegranates can be seen in many pictures on romb w-alls 
dcpiciing funerary offerings. 

Pomegranates were well-known in Palestine of Old Testament 
times and carbonized fruits were found in one of thc tombs of 
Bronze Age Jericho* In Italy this was probably not amongst the 
first fruits cultivated, but Cato mentions it and Pliny knew nine 
varieties. Columella describes numerous ways of preserving 
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pomegranates for the winter; one methiKi recommended was to 
tie ibem together with a rush, put them into hot sea^wattr nnti] 
they discoloured and then dry them for three days tn the sun. To 
use them, they were to be soaked in cold, fresh water overnight. 

The medlar, another native of Persia* was also cultivated by the 
Assyrians. It came early to Greece and Theophrastus mentions 
three varieties, but we know nothing about its use* and it was not 
grown early in Italy. 

Most of the well-known soft trec^ruits arc related and come 
under the generic term Nowadays we have countless 

varieiiesorplmn, but this pfoliferation seems to be a comparatively 
recent development. The wild or common plum (P. Domrstka) 
and the bulUce (P. kstiik) appear to be indigenous to regions of 
Anatolia* the Caucasus and northern Persia* so it seems reason^ 
able to assume that the fiht cultivated plums were to be found in 
that area* Stones of the bullace were found at the Swiss prehistoric 
lakc^ites* so they must have formed a useful part of the lake^^ 
dwellers* diet. Sloe stones also appear there, bur as sloes are very 
sour when raw^ one can only assume that they were cooked and 
sweetened in some way^ used with other fruit or, more probably, 
they were used in wine-making. Plums were grown in orchard^ 
loving Mesopotamia and the Assyrian Herbal recommends eating 
them alone with honey and buner. 

The Creeks knew the plum and it was also grown in Italy* 
where* although the varieties appear to be few* it seems that much 
experimentation was carried our on it: 'No othw tree has been so 
ingeniously crossed*^ writes Pliny* Indeed grafung greatly pre¬ 
occupied Roman horticukurists* for Virgil even speaks ofgrafting 
*nuts on an arbutus* appl^ on a plane, and cherries on an e!m*l 
As usual the fruit was eaten fresh in season, (very few recipes lor 
cooked fruit dishes are known), but it was preserved for the winter 
often in vinegar and oidefrutum. The only plum occurring in 
Apicius" book is the Dami^serna or damson which ss an ingredient 
for a number of sauces. 
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CH^Rnv Cherrifi have a long history, bui which kinds were grown 

where and when is ra[her difRcuIr to decide as both the bird cherry 
(R uf'iknf) and cherry (R ctr&sus) appear to be indigenous to the 
same region^ in Anatolia^ though the bird cherry is more common< 
The Danes ofrhe Mesolithic Period used some kind ofeherry and 
the Swiss prehistoric late^wellm ccnamly used bird cherries to 
a considerable extent. The Mesopotamian orchards again seem 
to have been the first home of cultivated cherries. Sargoti H 
(722-705 Bc) of Assyria liked iheir sweet fragrance and ihc 
Akkadian name karshu has survived into European languages as 
Greek kerns&s and German Kirsikf. Herodotus meniions a cherry 
from a tree called p&ntkum^ and says it was the staple diet of a 
Scythian race called the ATgippuei who lived each man beneath 
his own pontkam tree* and protected the trees from winitr frosts by 
binding thick white felt around them. The fruity he states, was 
strained to form a thick juice called asfky^ which they drank, and 
the sediment was formed into cakes. It may be this variety to which 
Pliny was referring when he made the rather curious siaiement 
that the cherry was unknown uiinl Lucultus brought it back 
from Pontus after the war against Mithridates (74 bc). It is most 
unlikely that no kind of cherry was known by then in Italy but 
this Pontic cherry may have been a rather special one, worthy of 
introduaion, as Herodotus" descripiion suggests. 

A PH I c OT Although in China^ which is thought to be its native land* the 

apricot was probably cultivated as early as 2200 bc, it seems to 
have been very slow in spreading. Its progress westwards must 
have been via Persia and Asia Minor, and we know it was grown 
by the Assyrian sand Baby Ionian s^ who called itarmawH. The Latin 
term for 14 armriiia^a, has always been understood to imply an 
Armenian origin but it is more likely that it was first grown in the 
orchards of Mesopotamia^ its name having been subsequently 
adopted into the language of other countries to which it spread. 
Apart from the Mesopotamians, there is not much evidence of 
apricot^growing. The apricot was not known to Theophrastus in 
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Greece and apparencly only reached Italy, where it was sold lor 
exceedingly high prices, in ad 50. It was clearly noi fare for the 
poorer Roman, which undoubtedly accounts for its being one of 
the few fruits given any particular attention by the gourmet chef 
Apicius, He incorporated apricots in a fricassM of shoulder of 
pork and also invented a special sweet frufi dish in which they 
were cooked in honey, patstm, wine and vinegar; this, before 
being thickened, was flavoured with pepper, mint and a little 
iiquamtn. 

Like the apricot, the peach probably originated in the Orient peach 

where it was cultivated at least as early as the third millennium 0c, 

Arriving in the Fertile Crescent, its cultivation was taken up by 
the Assyrians and Babylonians and ir must have been from this 
region that the Creeks and Romans came to know of it, for they 
boih call it the ‘Persian fruit'. Its introduction inio Italy rook 
place during the Rrsi century ad, for Pliny tells us it had only just 
begun ro be cultivated there and not without difliculiy. Introduce 
tion into India took place about the same time, though directly 
from China. Being exotic fruits, they are accorded a recipe by 
Apicius, who made a puiim of them and served them with cumin 
sauce. 

Another plant seemingly of Chinese origin is the jujube which jujuse 

probably spread into westem Asia round about the first milleno 
nium BC, though by this time three varieties were already known 
ill India. It was quite probably grown in Assyrian orchards and 
is stated by Pliny to have been brought to Rome from Syria in the 
reign of Augustus. The lotus jujube {Zisyplm Ictus) is the fruit 
oft he loius.>eatcrs of Libya wboare welLknown from accounts by 
Homer, Herodotus, Theophrastus and Pliny. The plam is also 
known as the African date palm and grows wild in the Libyan 
region of the Mediterranean. Herodotus comments on the 
similarity in flavour to the date, and all who mention it say that 
the ‘lotophagi’ lived exclusively on the fruit and also made a 
drink from it. 
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The word for "swmoess" in Egj^pi is generally associated with 
the carob or locusr bean bur apart from seeds and pods found there 
in tombs as early as the Twelfth Dynasty there is little we can learn 
about its use. It is thought to have grown wild on the coasrs of 
Syria and Anatolia but there is not much information about irs 
culinary use there cither. It is nor mentioned in the Old Testament 
and the locust that St John lived on in the desen, traditionally 
now implying rhe carob and giving k the name *St John's Bread', 
was probably not a fruit at all but the insecn It docs not seem to 
have been grown in early Greece though Theophrastus docs 
mention ir* saying that it was called by some people the 'Egyptian 
fig\ This name according m Pliuy signifies the sycamore fig, 
which is far more likely, but Columella is the first to talk of 
growing the carob. it was caren by rhe Romans green and fresh* 
when irs taste w^as sweet; when dried, Pliny says, it should be 
soaked in water for several days before use. 

The evolution and spread of the banana has recently been 
discussed in detail by N. W. Simmonds, but although much is 
now known of the taxonomy, genetics and more recent origins 
of this fruit, irs early domestication is still rather questionable. The 
wild banana is somewhat unatiraciive, seedy* and inedible, and 
has been changed by man from this jungle weed into a large 
seedless fruit. The wild plants are distributed in tropical Asia and 
Australasia (with 'outliers' in some Pacific islands), and certainly 
this area is the cradle of banana domestication^ However, the 
story is not simply one of deliberate selection for larger and larger 
fruit, and Simmonds has pointed out that in fact the plant may 
well at first have been cultivated for ocher reasons. In particulai, 
the sheaths yield valuable fibres, the leaves are useful wrapping 
materials, and from the point of view of food, the soft inner 
sheaths, the male buds and flowen, and the immature fruits can 
all be eaten as vegetables (and still arc in South East Asia today). 
Thus* fruit improvements probably followed long after the plant 
was cultivated for these other reasons. 
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Literary and archaeological evidence for the banana is scatceied 
and as yet very sparse. In India, it is no« noted before 600 ac^ 
although linguistic studies trace its use back possibly 10 pte^jooo 
BC. The early African cuhivars (cultivatabic plants) probably 
reached Madagascar from Malaysia late In the first half of the Erst 
millennium ad, and thence spread westwards through Africa* 

Po(Ssibly many of the Pacific islands were cultivating the banana 

by about ad lOOO. Claims of a considerable antiquity for the 

plant, in two widely separated regions of the world, are still open 

to debate. In one or two Assyrian carvings, representing royal n 

banquets, banana^likc fruits arc depicted. As texts make no Fij.5J 

mention of the fruit, we only have the ait evidence at present, but 

it would not be unreasonable to postulate a very early introduction 

from India, perhaps by traden wishing to provide special variety 

at the royal table. 
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The orher irisc;ancc eoncenu pre-Columbian America, where 
it IS claimed banana remains were found in early Peruvian tombs. 
This claim would seem to deserve carcTul invesciganoii, and if 
substantiated, would give added weight lo early trans-Pacific 
human movements. 

CITKUS FRUITS 

5a* Sj, ro4 The citrus fruits were among the later varieties to come into 

general use in Europe though in some Asian countries they have 
been known for at least three or four millennia. 

Oranges, for instance,, were cultivated in China for many 
centuries before they were known elsewhere. They are mentioned 
along with grapefruits in a compilation of texts^ edited about 
AD 500* some of which arc believed to date back as far as ^400 bc. 
Another compilation includes the State Ceremonial of the Chou 
Dynasty (1122-249 bc) in which orange^owing is also 
mentioned. By the twelfth century ad there was an extensive 
literature on orange cultivation, one treatise dealing specifically 
with mandarin oranges. That cultivation remained peculiar to 
China for a long time is suggested by a gift of oranges to Burma 
in the third century ad, and in the first century ad they feature 
among new fruits to come to India. 

India bad its own citrus fruits* though there is some linguistic 
confusion about their exact nature. Sanskrit names exist for both 
lemons and limes, suggesting prehistoric use and an eat-ring of 
this shape was found at the Indus Valley site of Mohenjo-daro. 
Oranges and lemons made their first appearance in Europe about 
the beginning of the present era — they future in frescoes and 

Pktc jT mosaics found at Pompeii — bur probably only as exotic fruits 

brought hack by traders who were then developing new and 
faster trade routes to and from India. By the fourth century AD 
Roman frescoes depict lemons growing on trees, but there is no 
actual written evidence of their succes^ul cultivation. 
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The history of the citron is noi easy to irace. There arc a few 
Sanskrit words said to refer to varieties of citron, including a 
sweet one, but South Arabia has also been suggested as the 
original place of citron diffusion; indeed, in later Indian texts a 
new^ word for the citron appears, which has Arabic aHinicics. 

Certainly an Arabic citron would account for the fact that it 

progressed, unaccompanied by Indian limes and lemons, to 

Mesopotamia and Persia where the Greeks first encountered it, 

calling it the Median ot Persian A pple* Seeds from what is prob/ 

ably the ciiron were found at ancient Nippur (4000 Bc). Wbai^ 

ever its history and however k spread from its original home, it is 

a known fact that at their religious festivals the Jews cultivated 

the citron intensively, only the best fruits being used for iheir ^*£ 3^ 

Feast of Tabernacles. If we add to this the medictnal powers that 

arc attributed ro the citron, it is scarcely surprising that of all the 

citrus fruits it was the best known to the early Creek and Roman 

writers. As the Jews dispersed ijiroughom the Mediterranean* so 
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did citron cultivation, and this must have contributed greatly to 
the development of the Mediterranean citrus industry generally 
as the areas which now produce the most citrus fruit correspond 
very closely with the early Jewish settlements. 

NEW WORLD The fruits indigenous to the New World provided excellent 
FRUITS food for early hunting and collecting peoples. The fruit of the 

prickly pear for instance ranked very high in the diet of the 
inhabitants of the Tamaulipas caves in Mexico, as early as 7000 
BC, as the analysis of Boor r^useand coprolites shows. Nor did it 
early diminish in importance; the prickly pear is thought to have 
been cultivated in the Peruvian Classic Epoch (first millennium 
ad), being-free)uently represented on Chimii and Nazea pots* 
tj Another fruit which, was equally imponanr to these cave-'d wellers 

is known so far only as ‘golden ball fruit’, from the appearance of 
the epidermis found in microscopic traces in coprolitcs- 
The early agriculturists of Peru did not neglect fruit, for It is 
<os pfobabic that already during the Epoch of [ncipjenc Agriculture 

33* (about 2500-750 sc), they cultivated the lutima and ciTuela del 

Jrailt, Archaeological remains show that they gathered wild the 
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aljram^, which^ though strictly ^speaking a l^ume, was eatoi 

rather as a fruit for its sweet pulpy pods. Thciwfumtf or "stjri-appk" 

features often in Chimu and Nazea poitery as also docs the /Mfufp Fi^. 

grown for its sweet, white* fleshy seeds. This was probably first 

cultivated sometime during the Formative Period of Peruvian 

agriculture (occupying about the last seven and a half centuries 

Bc) along with other fruits such as the mfccctJo, ^uatfa and 

Finds of wild plum and ptpim dating from the latter parr of the 

Formative Period suggest that these two had then bi^on to be 

cultivated. The pepm<^^ a succulent fruit, is still grown in coastal 

regions, and had certainly become a pan of the early Peruvians’ 

agriculture by the Classic Epochs when considerably more 

variaics of fruit were probably cultivated, including the sweet 

sop, sour sop and papaw or papuyff, (all of which are well repre^ Fii. 

sented in Chimu and Nazea pottery), the iktrimayd, 

tumh^, iranadilla (these latter two of the Passjfi&ra genus) and the 

pineapple. 

Of all these South American fruits the pineapple is the only 
one which has invaded the modern European markets to any 
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great cxteiu. First seen by Columbus in i49}« its iniiial home 
seems to have been Brazil. However, it was used, and possibly 
cultivated in pre-Columbian Peru prior to AO looo and some 
have postulated its spread from there to Polynesia. 

It is curious that this unquestionably New World Iruit should 
have been the subject of controversy regarding its purported 
appearance in Old World artistic representations. First, there was 
talk of its having been recognized in an Egyptian tomb painting, 
but doubts were later cast upon this theory. Next, the fruit was 
believed to be depicted in a carving at Nineveh. Similarly, a 
'pineapple' has been identified in a Pompeian mural, and here 
again, although the pineapple was unknown in the Old World 
at that time, the resemblance is striking. At least one botanist has 
admitted that the picture is certainly based on a pineapple, 
concluding that Roman traders must have brought it back from 
one of the Macroncsian Islands with which they were possibly 
acquainted. All these assumptions are still very suspea, and for 
the present, it is best to consider the Old World appearance of the 
pineapple as comparatively recent. 

ICS, CRAPES 

The date-palm which grew so abundantly in the Fertile Crescent, 
even during the early phases ofcultural development in that area, 
was the mainstay of the inhabitants' diet. There is evidence also 
of its presence in earlier prehistoric times in warm dry places such 
as, for example, the Shanidar Cave locality in northern Iraq. 
Middle Palaeolithic layers cxravarcd there show that it was 
flourishing during that period and it continued into Uppet 
Palaeolithic times, though by the Mesolithic, climatic changes 
bad made the environment unfavourable to the date-palm. Its 
tremendous value in Mesopotamia is well recorded in Assyrian 
and Babylonian monuments and texts. A texi of Shu-Sin 
(f. 2050 Bc) of the Third Dynasty at Ur mentions the yield from 
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the large dale plartiations and a fresco from the palace of Mari 
(second millcnninin Bc) shows ihc familiar method of climbing 
date-palms to pick the fruit. Herodotus found date-palms growing 
everywhere, providing the people with sugar, food and wine, in 
fact everything they needed. 

In India, date-stones were found at Mohenjo-daro, and the date 
always TCmained among the most popular fruits. 

Dates were also an im porta nr and commonly used food in 
Ancient Egypt. They were eaten fresh, dried, or pressed and 
formed into cakes. Their importance over all other frniis i$ clearly 
indicated by the list of fruit-trees for the funerary garden of the 
scribe Ani of the Eighteenth Dynasty; this included no fewer 
than 170 date-palms, which is almost twice the number of any 
other tree mentioned* 

It is rather strange that the date, unlike the fig, is scarcely 
mentioned in the Old Testament, The only refercrice to it in the 
Old Testament is contained in a description of Jericho which i^ 
called the 'city of palm rrees\ and indeed the Jericho date wn a 
wclhknown variety, renow^ned for its succulence even in later 
rimes* Greek and Roman wiiters knew' the date well and it seems 
that unsuccessful attempts were made to grow it in Greece, but 
Theophrastus says it either did not bear fruit or the fruit would 
not ripen* Pliny discusses many varieties knowm to him and 
makes special mention of the caryme which he says grew abund^ 
antly in Judea, especially around Jericho, and provided a great 
deal of food. The recipes of ApJcius include dates in a great 
number of sauces to accompany meal and fish, and they were 
also stuffed as swectmcais. Here again at is the succulent Jericho 
date w bich appears in the majority of recipes. 

figs also cansrituted a very imponani article of food in early 
Mesopotamia, Palestine, Egypt and Greece. Their daily use 
probably equalled that of the date and cvtu exceeded it in places. 
Where the fig was fir^ cultivated is not known, though in Egypt 
Its cultivation seems to go back into prehistory. The Egyptians 
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knew and used two kinds: ihc sycamore fig and the common 
fig, and ofihac the former seems to have been the most popular. 
As well as appearing in art represcniations* aaiiai specimens have 
been found in many tombs, as funerary offerings, sometimes 
threaded on strings and somoimes entire baskets of them. A dish 
of wha: appeared to be stewed figs formed part of the Second' 
Dynasty funerary meal from Saqqara. Fig;s were both eaten fresh 
and dried for storing. 

In Assyria too the fig was probably a staple item of the diet, 
although the evidence is unsatisfactory^ Sargon of Akkad 
(f. 2400 Bc) declared that he brought back figs from Anatolia, 
but these were probably only new varieties, as earlier texts of 
Urukagina of Lagash had already mentioned figs. 

In Greece and Crete the fig was known from very early times, 
remains of Neolithic date having been found at Olynthus, and 
quantities from the Late Bronze Age at Kakovatos (Pylos). 
On Crete, figs were found in the palace storerooms at Minoan 
Hagia Triada and they feature in paintings at Knossos. 

In Rome figs were extremely popular with all classes; Pliny 
states that in their dried state they served the same purpose as 
bread and other foods^ whilst according to Columella dried 
apples* pears and especially figs formed the major parr of the 
winter food of country people. He suggests various ways of 
preserving them, one being to tread them* then mix with toasted 
sesame^ anise, fennehseed and cumin and wrap balls of this 
mixture in fig leaves. When dried these were then stored in jars. 
Figs were so important that they were not only cultivated but also 
imported from Caria* Syria and Africa. Apicjus recommended 
them as an accompaniment to boiled or baked ham. 

It was unquestionably man's universal interest in the produce 
tioii of stimulating drinks that led to the vast amount of effort he 
put into viticulture from late prehistoric times onward. However, 
wild grapes, which seem to be indigenous to Anatolia and the 
Caucasus, must have been collected as food along with other 
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bcmcs by ihe cajly food gatherers. Finds of grape^stones ai ihe 
Swiss hkc^ircs show that they were certainly used by Bronze Age 
and Neolithic peoples in Europe* and in the New World gtape^ 
stones have been found which date back to about iSoo sc. The 
Indians made use of chem, drying and storing them for winter 
eating. 

Exactly when and where man embarked on viticulture is riot 
clear. The Hittites cultivated the grape very extensively* (hough 
probably cbieHy for wine^produaion as is the case with other 
vinc>growing countries* such as Assyria* Egypt* Greece and 
Rome* where tablc^grapes are of less importance than wine^ 
grapes. 

The very earliest tomb paintings* coupled with the faa that 
remains of grapes occur in inrrumerablc funerary ofTcrings* show 
vines to have been wcll<stablishcd Jii Ancient Egypt. The 
Egyptians must have grown the fine black bunches depicted from 
at lease the fourth millennium sc. Grapes were not only eaten 
fresh but dried as raisins, and Herodotus tells us that these were 
used along with figs in stuffing meat. 

The Bible is full of references to grapes and vineyards too well/ 
known to need enumeration. At Lachish* archaeological finds 
from around the beginning of the Bronze Age provide evidence 
of the use ofraisms. 

The renown ofthe vine throughnut Classical Greece and Rome 
is proverbial, but grapes wete in use there long before then. 
Crape^stones were fi>und in Middle Hclladic excavations at 
Orchomenos in Bocotia^ and in large quantities at Tiryns* of 
Late Bronze Age date. We know from Roman wTitings that 
certain variefies had been developed for tabic use and according 
to Columella the largest and sweetest white ones were selected for 
drying as raisins* sometimes being rolled m fig leaves first. Indeed* 
despite the great imponance of the grape as a wine^producing 
fruit, it still remained exceedingly popular as a fruit in its own 
right and raisins were a major item in the winter store-room. 
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NUTS 

Most nuis arc easily gathered and store very well withour any 
special preparation. They arc also on (he whole qnuc tasty, high 
in proiein^ fat and mineral content and contain certain vitamins. 
Being generally rich in fats* they provided early communities with 
a potcnrial source of oil, and nut-'oil of one form or another was 
frequently used even in areas which possessed the olive. 

pollen analyses and actuai Snds of nuts and other plant debris 
at prehistoric archaeological sites show that early man had a 
considerable quantity of nuts at his disposal For example, the 
Middle Pabeolithic cave-dwellers at Shatiidar (northern Iraq) 
had available the oak, pine, walnut, and chatnut, and, in later 
Mesolithic times^ though the floral pattern changed, chestnut and 
pine at least remained. The forests of Europe contained large 
quantities of oak t and hazel became more prevalent in some places 
after Neolithic forest clearance had begun. But whatever changes 
in foresiarion took place, climatic or through human intervenfion, 
nut-trees of one kind or another always seem to have been avail¬ 
able in most parts of the world occupied by man. 

In the Hufopean zone at least, the most widely used nut n 
perhaps the acorn and it is still used^. especially in times of scarcity, 
to provide meal for bread. There are about three hundred species 
of acorn, some being more palatable than others. That even bitter 
acorns can be used is, however, dcmoriscraied by the Yosemne 
Indians in Califomiap where acorn * porridge^ wa$ the daily foed 
of the majority of the people. The nuts were cracked^ pounded 
into meal, and leached in hot water to remove the bitter lastc. 
This meal wa$ then ^sronc-boilcd* into a sort of porridge. Acorns 
were also dried and stored for subsequent use. This treatment was 
quite satisfactory and possibly bears some resemblance to primitive 
methcMls used in other parts of the world. Finds of ihc fifth 
millennium sc from Jarmo, and from Neolithic Scsklo in 
Greece, clearly show their early use as a food. The Neolithic and 
Pliic 47 Brotizc Age lake/d well mgs of Switzerland and the Glastonbury 
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Iron Ag« site also yielded specimen ofacomSp v/hihi in Germany 
near Berlin a large Bronze Age storage pit was found filled ro the 
brim with shelled acorns which had apparently been roasted and 
split in half The Greeks also knew the value of acorns, for Hesiod 
writes* 'the earth bean tliem viauaU in plenty, and on the 
mountains the oak has acoims on top and bees in its midst'. 

In ancient Jraly acorns were used in times of hardship and the 
oak was regarded by Pliny as rhe "iree which first produced food 
for mortal man\ Many varieties were known to him, some 
sweeter than others. In southem Europe and North Africa, the 
Holm Oak is common and as its nuts are superior in flavour to 
many acorns, this may have been the kind usually preferred. In 
Rome* nuts other than (he acorn were mostly used merely as 
condiments in other dishes* or as a part of the dessert. 

After the acorn, (be most popular nut of Europe seems to have 
been the hazel, probably from Palaeolithic times onwards. Jt was 
cenainiy a very important fond in the Mesolithic period and was 
among the food remains from both the Swiss prehistoric lake-' 
dwellings and the Neolithic site at Alvastra in Sweden where 
large hazelnuts were found in quantity. The hazel appears to have 
come to Greece and Italy from Asia Minor and Pliny refers to it 
as the 'Pontic nut'. It w^as cultivated in both countries, some 
varieties such as the Abelian fil hens being panicubrly well known. 

The sweet chestnut was another widely distributed itee in 
prehistoric times and is unlikely to have been neglected as a source 
of food. However* it does not often appear in archaeological 
remains, possibly because ti does not prescribe so well as other nuts, 
though some were found together with acorns at an Iron Age site 
on [he Lac du Bourget. 

Beech mail, also present ai the Swnss and Glasionbury lake^ 
sites, must have been widely used too, for not only are ihese nuts 
sweet, but they contain much oil which could be expressed. They 
are still used in pairs of Norway and Sw^edeti to make meal for 
breads Theophrastus and Pliny both extolled their sw^eeiness. 


PLtc 47 


149 


Food in Antiquity 


Pbic $0 


In the Near East, the most popular nuts were tlic almond anti 
pistacitio and these are the only two kinds mentioned in the Bible. 
The almond was not known in Egypt but did grow in Mesopo' 
tamia and in Crete and othet Aegean lands. An almond seed was 
found at the Neolithic level below the Palace of Knossos and wild 
almonds were discovered at the Greek sites ofScsklo and Dimitii. 
Almonds of Late Bronze Age date were also found in the store' 
moms ar Hagia Triada, Crete, and later (fresh or salted) they were 
a common ingredient of the Greek dcssen course. The Romans 
called the almond the ‘Greek Nut’ and in Pliny’s lime several 
varieties were known. The pistachio, heing indigenous to Peisia, 
Syria and Bactria was cultivated widely in the Near East, and still 
is. It was already appreciated by the inhabitants of Jarmo and 
later appeared in the gardens of King Merodach'Baladan of 
Babylon. The pistachio nut was probably exploited for its oil, as 
well as being eaten fresh and used as it is now in confectionery. It 
came lace to Italy from Syria, and was thus known as the 'Syrian 
nut’. Its price was exorbitant and even Apidus makes no 
mention of it! 

Along with ’Greek’, 'Syrian* and ’Pontic’ nuts, the Romans 
also had a ’Persian nut'. This was the walnut, which in fact, was 
not merely Persian, but far more widespread in its cultivation and 
use. It occurs in Mesolithic middens and amoirg debris from the 
Swiss lakc'sites. There arc about six different species throughout 
the world growing wild over Greece, Asia Minor, Persia, Kash' 
mir, Nepal and as far as China and Japan, so whilst walnuts were 
already known in Greece and Italy (as Varro tesufics) it was 
probably a luperior kind which came from Persia. These walnuts 
fetched very high prices in early Rome and were obviously a 
delicacy, being eaten sometimes as a dessert with fruit. Remains of 
a variety of walnut were found among the ruins of the T cmple of 
Isis in Pompeii as part of the ‘priests’ meal’, hastily left behind at 
the time of the eruption in AD 79. 

There is no ev'tdence before Classical times that pine kernels 
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were eiTcn, although seems very likely. In Ckssical Greece 
and Rome, ihey had become merely ait expensive condiment for 
food designed for the gourmet palate. In receni times, peoples of 
Russia, India, China and America have all made use of pine 
kernels as food, a fact which strongly suggests their value to 
prehistoric communities. 

Of other nuts in the Old World, little record remains. One 
exception is To be found at Isamu Pati, Zambia (possibly ad 
900^ I joo in d.itc). (n his analysis of the food debris from the site, 
Brian Fagan records storage pits filled with an African species of 
nut, the Bambara groundnut. These are still cultivated to a con" 
sidcrabie extent and are usually soaked prior to cooking in water, 
or are roasted and then ground into meal. 

The New World has its own particular nut varieties. In 
support of such archaeological evidence of their consumption as 
exists, it is reasonable to assume that nut^eating among modem 
Indian groups reflects to a great extent earlier habits. The Amcri> 
can beech provides a tasty nut, and the Yosemitc Indians some> 
limes used the Californian buckeye, a kind ofhofse"chestnut, in a 
similar way to the acorn, making it into a cake or gruel. 

The butternut provides oil and the Natragansei Indians of 
North America used this oil in their food, as well as the nuts 
themselves. Hickory nuts of different kinds arc widespread over 
the eastern and central areas of Nofdt America and were much 
appreciated by the Indians who managed to make a sort of milk 
from them for use in broth, com cakes, or on toasted sweet pota> 
rocs. From the tropical regions, the Pecan nut was an important 
food to indigenous Indian tribes. Finds of hickory nuts, acorns, 
butternuts and walnuts in the Upper Great Lakes area prove that 
their value was realized as far back as about 2000 BC. 

Brazil nuts, as their name implies, ate indigenous to Brazil, as 
also are cashews, and these are used in all manner of ways by the 
native inhabitants. One of the most popular nuts, howev'cr, is the 
peanut, and of its early use in South America there is some 
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archaeological reminder»for peanuts have been found in Anciein 
Peruvian mammy j^raves in Ancon and Paracas and they also 
appear as motifs in Chimii pottery. 

The coconut, already csrablislied in South America in pre^ 
CoJumbiaii times and idcEiiitied in Peruvian pottery representa^ 
tions, is of Asiatic origin and musi have been transiriittcd by man. 
first throughout the Pacific Islands and (hen to the South Ameri^ 
can continent. 

The Sanskrit name for coconnt^palm means tree which 
furnishes all the necessities of lifc\ and this palm must have been 
to the inhabitants of the Tropics what the date-palm was to (he 
Mesopotamians, for it provides not only solid food but also drink, 
fibre, and oil. 
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Olives, Oils, Herbs and Condiments 

OLIVES AND COOKING OILS 

AS PLINY SAYS the beginning of hi% chapter on oil: 

There Are iwo liquids especially agreeable ro (he human 
body, wine inside and gil outside/ In countries wirbout the olive 
the place of oil was generally taken fint fay animal fai. 1 hat must 
have applied ra ancient Italy before the introduaion of the olivCp 
but we have lirilc direct evidence of this^ for once established^ the 
olive became the universal oil provider, Cato, howev'cr. suggests 
its use in making cakes: lard is an ingredient for his sweei^wine 
cakes and for the dough nut^likc jf/tfti mcyniwfi These were 
fried in lard and then spread with honey. 

Other countries lacking the olive used various oibproducing 
plants. In Egypt, prior to the introduction of the olive, oil was 
extraaed from radish seed. Indeed, Pliny says that even in his day 
the people grew radishes in preference to corn because of their high 
oil yield and the resulting grcatci profit* The Egyptians also 
employed the fruits of the morinja and it is significant that this is the 
only kind of oil plant listed for the scribe Ani"s funerary garden. 

The castor oil plant was also widely grown bui perhaps not 
used so much for cooking as for medicine, and Herodotus leaves 
us in nq doubt that its chief use was for lamp'^oil and that it had a 
most offensive smelL 

The oil eommonly used in Mesopotamia until well into historic 
times was made from sesame. Tablets of accounts and receipts 
from Nebuchadnezzar's palace mention the receipt of best 
quality sesame oi!\ Oil was evidently very important to the 
Hittites, as it futures to a great extent in their writings; probably 
this was for the most part made from almonds. 

Several early peoples were familbi with flax, and indeed it 
seems to have been one of the first cultivated plants. It was grown 
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as early the fifth millennitiiii BC in Mesopotamia and in Egypt, 
though it may have been more valued as a textile material than for 
its oil potential In Europe, however* the piaurc is differcriL FUx 
was grown in Neolithic Spain, Holland and England* and the 
Swiss prehistoric lake-^dwellings have yielded seeds from the 
beginning of the third millennium bc* A sort of linseed cake was 
found ar Robenhausen* one of these Swiss sites* which demon/' 
straits clearly that the cultivation of flax was not merely for linen. 
Finds of carbonized flax together widi cameline seed at a Roman 
Age site m (psterbolle, Denmark* strongly point ro flax 
having been grown for oil^production* as cameline is also a plant 
with a high oil yield. The two seem to have been cultivated to¬ 
gether in both Iron Age Denmark and Germany. A cake of 
poppjvseeds was also found at Robenhausen* and these were 
probably another source of oil 

None of rhesc oil-producing plants can be said to have had any 
great significance as food but in the case of the olive, the fruit was 
quite as imporrant as the oil made from it. h appears to have 
originated in Syria and Palestine, whilst a spiny vaTiety may be 
indigenous to Crete, The olive industry must have played a vital 
role in Crete and much evidence concern mg it has come from that 
region. Its cultivation there goes back at least to 25C0 ac. Olive 
stores of Late Minoan date have been found and also seeds and 
an olive press at PalaJk astro. A number of settling vats have also 
been brought 10 light, and the methods used then for exttaaing 
oil must have been much the same as those still employed in 
modern Crete. This involves drenching the olives with hot water 
prior to pressing them; the resulting liquid is poured into vats 
which allow the oil to tome to the top, the water being then 
At draw^t^ oflF through a spour at the botrom. The significance of oil 

in early Crete becomes cvidei^t when one considers the vast 
quantities of pit hoi (pottery jars) in the storerooms of the palace 
at KnossoSp Oil seems to have been the king's treasure* and its 
export one of his major sources of revenue^ 
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The inhabtiants of Syria and Palcscinc were nor slow lo realize 
the value of the olive which grew wild in theii bods and they 
were the first to cultivate it at least as early as ihe founh millennium 
BC. There are also innumerable Biblical references to olives and 
olive oil, and Palestine was renowned for its olive groves which 
even exported oil to Egypt, as well as wine. 

Excavauoos at Lachish showed rhai the fotcress was finally 
burnt out and that a large proportion of the wood gathered and 
set ablaze around its walls was olive wood, presumably cut down 
and taken from the vast surrounding olive groves, for great 
quantities of charred olive stones were also found there. 

Although the wild olive, which does not yield much oil, was 
known tn Greece and Italy and other prrs of the Mcdiierranean 
region from earliest times, as Neolithic or Bronze Age finds of 
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olive stonc$ aiEe&i, it was from Syria and Palestine that knowledge 
of olive oil and olive culiivaiion spread. Excavations at ihe ancient 
Syrian pon of Ugarit revealed stores of jars of oil perhaps intended 
for export to the wesiern Mediterranean. However, olive cultiva' 
rion did not reach Italy until the sixth century BC and appears to 
have come via Greece, where domestication took place consider#' 
ably earlier. 

Once the olive had reached Italy, its value was quickly 
appreciated there and with their usual flair for gardening the 
Romans soon set themselves to work producing fniit and oil of 
varying kinds and qualities. Even so, considerable quantities 
were still imported. In Pliny’s day this was quite probably to 
satisfy largely the gourmet tastes of the Romans, for wc know for 
certain from Cato that olives were, along with bread, the staple 
diet of the peasant and working classes. The rations of his 
labourers consisted of bread, wine, salt and olives. He recom^ 
mended keeping for them the windfall olives and later the mature 
ones with a low oil yield. These were to be distributed sparingly 
and when used up, replaced by fish^pickle, and vinegar. Each 
man was allowed a pint of ihe oil each month. The poor also ate 
a kind ofoil'cake, made from olivC'pasie. The lowei^adc olives 
having been picked out for the labourers, the rest were made into 
oil or preserved, and it was these preserved olives which chiefly 
came to the tables of wealthier classes. AH the Roman writers on 
agriculture give full instructions to be followed when extracting 
oil. The olives should preferably be fresh when pressed. The first 
pressing resulted in first quality oil, and two subsequent pressings 
of the pulp gave second quality and ordinary oil. The oil which 
the Romans used must have been quite different from that of 
today, for after the fruit had been briefly squeezed to burst the 
skins, salt was added to keep the oil flowing. The ancient writers 
also nuke it clear that olive oil very soon turned bad, and it was 
recommended that a store of olives should be kept handy so that 
oil needed for the table could be produced immediately before use. 
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Olives for eating were preserved in a number of differeiu ways 
depending on the variety* but generally they were kept in jar^ with 
layers of fennel and ma$tic top and borrom* and filled with brinCp 
must or even vinegar. A spicy pTeparation was made from crushed 
black olives, and olives known as were prepared with 

brine or sea water and used by Apicius in a recipe for a sauce to 
accompany boiled chicken* Cato mentions a special disb known 
as rpiiyrumi it consisted of stoned green, black and monied olives 
chopped and mixed with oil^ vinegar, coriander, cumin, fennelp 
rue and mintp placed in an earthenware dish and covered with 
oil to serve. These preserves and aromatic preparatlotis were mostly 
eaten at the beginning of the meal. 


HERBS, SPICES AND CONOfMENTS 

Though not major articles of food, herbs and spices have none li 

the less long played an important part in making foodstuffs more 

palatable. There is, of courscp less archaeological evidence for 

seasonings than for other foods but it is reasonable to suggest that 

anything aromatic which lends its Havoor to otherwise ordinary, 

monoconous and sometimes insipid food, would have been 

utilized by at least some early peoples. Moreover, it must have been 

soon lecognized that most herbs could be dried and stored without 

losing their flavour. Poppy seeds and caraway seeds have been 

found at Swiss prehistoric lakc^ices and the latter in particular 

were most probably eondiments for food* Many hetbs were 

brought under cultivation and featured prominently in the early 

Assyrian and Babylonian gardens which grew amongst others 

cumin, sesamCp mint, basik coriander, anise, thyme, asafoerida, 

bajp fennel, rocket, saffron and sage. Many others were known, 

like mustard seed and capers, as well as the ubiquitous and highly 

popular leeks, onions, garlic and chives* 

Egypt too was very fond of hs spices, though more is knowm to 
us of their use in perfumery than in cooking. However, it seems 
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likely that they used at least sage, rosemary* anise and fennel; 
moreover, seeds of cumin and coriander have been found in 
ancient tombs* 

Large quaniiiies of spices were imported into Egypt from 
Arabia and Palestine. It was to Ishmaelitc spicc^metchants 
bound for Egypt that Joseph was sold by his brothers, and the 
Old Tesrameni has many references to spices. In Canaan, saffron 
grew widely and to supplement this and other indigenous spices 
and herbs such as cumin and coriander, cassia and cinnamon 
were imported from India. The seeds of a plant of the ranunculus 
genus are known to have been used for flavouring cakes. 

Finds of anise and coriander seeds of Late Bronze Age date on 
the islands of Thera and Therasia show that the early Aegean 
peoples made use of these. Many herbs such as basil, dill, coriander, 
anise, cumin, fennel, savory and saffron were known and 
cultivated by the Creeks. Saifron in particular was a favourite, 
and was believed to grow better when crushed into the earth by 
the foot. Aristotle speaks of the Sicilian promontory of Pelorus 
where it grew in such abundance thai large waggon^loads of it 
could be gathered. It also seems to have flourished m early Crete, 
as a fresco from Knossos shows. Both the Creeks and Romans 
highly prized the sitpkium^ an umbelliferous plant from North 
Africa, though by the time of Pliny this was already practically 
exiinct and ihus exceedingly costly. Its exact nature is unknown 
but everything points to its close resemblance to asifoeiida which 
often replaced it. Representations of it occur on Greek coins of 
the area, to be found in many coin collections. Imported spices 
in the time of Theophrastus included myrrh, cinnamon, cassia, 
cardamom, ginger grass and spikenard, and all these could be 
used for flavouring wine. 

The importation of these and other exotic spices became a very 
important line of commerce and led ulumately to the discovery of 
new routes to the East. By the time that Rome was at its aeniih the 
list of herbs and spices used in cookery for the upper ebsses was 
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formidable. Nothing was cattn wjthoui a sauce or dressing of 
some kind and the making of sauces was an art^ as can be seen by 
the large number of sauce recipes given by Apicius. Though 
ma ny oriental spices were imponed^ much use was made of those 
that could be grown in the local gardens* in particular dill* minr^ 
rhyme* savory* cumin, lovage, origan and rue. Rocket* accord^ 
to Pliny, was often blended with lettuce as a salad, and mustard 
seed was made into a sauce with vinegar- Poppy seeds* sesame, 
bay, anise and fennel were all used for flavouring cakes and bread* 
whilst parsley was very popular and a number of different kinds 
weie grown* It was in PUny^s umc that pepper began to be used 
in Italy and he obviously considered it an unnecessary luxury, 
very expensive and therefore often adulEtrated. Apicius uses it 
frequently, but it is interesting that contrary to our present-day 
usage, it often featured as a dressing to sprinkle over sweet dishes. 

One rather interesting result of the Mediterranean tasie for 
seasonings was the invention of^arj^w or This was a 

standard sauce produced not only at home but in quantity in 
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faaorics, some of which became famous, and have left 
iheir stamp upon jars found during excavations* h was made 
from the salied^down entrails of fish from which the liquid was 
strained off and stored in jars* A number of recipes are given for 
ic^ but Its original fabrication seems to go back to the Creeks of 
about the fourth century ac. It was nor introduced until much 
later to Italy, where it soon appeared in almost every recipe. From 
the basic compounds were made: with wine 

and spices, Itydr^^arum, with water, and ^xj^fanripi with vinegar* 

VIKEOAR Vmegar merely as a condiment was not important, but it was 

a very necessary part of food preservationp Vinegar and hard 
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brine\ says Columcibp "art tsseniiat for making pre$eTves". In 
addition, ir was commonly ustd as a drink when diluted with 
water. This dilution meant that a small amount of vinegar would 
go much further than the same amount of wine, so it proved to 
be a useful and refreshing drink to take on long journeys where 
baggage had to be kept to a minimum. It 15 nor surprising thert^ 
fore that it 6 gured among the rations of the Roman soldiers when 
on the march. Vinegar was usually manufactured from flat wine 
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with various crushed ingredients such as yeast* dried figs^ salt 
and honey added, k could also be made from other fruits such as 
peaches, and squill vinegar is also mentioned p 

Probably the most widely^used condiment of all time both as a 
seasoning and as a preservative is salt. As yet there is no evidence 
that Palaeolithic or Mesolithic man undertook salt extraaion or 
had any special interest in salt deposits. During the Neolithic* 
however, there was a systematic and deliberate exploitation of 
natural salt deposits. Some have seen in this a human react ion to 
a physiological need for more salt following changes in diet during 
Neolithic limes, but this is a dubious explanation^ salt^eaiirig may 
well have staned as a whim, the taste being naturally satisfying. 
In the train of this prehistoric ^consumer demand' for the luxury 
salt, would follow the discovery that the mineral was of value in 
preserving other foodstuffs, especially animal tissue. Salt also 
became more and more involved in national politics and econ# 
nmics, and even in classical texts there is mention of salt-'distribu^ 
lion, salt legislation and salt taxes. 

Returning to prehistoric times and with special reference to 
northern Europe, It will be seen in the accompanying maps (from 
a detailed study by Jacques Nenquin), that salt-mining expanded 
noticeably from Neolithic to Roman times. pTchistoric communis 
ties clearly made use of natural surface deposits (as found along 
the Mediterranean shores and in the lands of the Fertile Crescent). 
*Salt>pans\ resulting from salt^spray and the evaporation of sea¬ 
water pools were also an obvious sourcc^as Herodotus and 
l^liny indicate. Classical writen also mention brine springs, salt 
lakes and salt rivers, and Strabo goes so far as to say that salt 
deposits along the river Indus might have provided for the whole 
of India* Although this receives but brief comment, classical 
writers did mention the extraction of salt from the ash of salt- 
planes, a method still used by some aboriginal peoples today. 

From (he Neolithic onwards, salt consumption clearly con¬ 
tinued to increase and large proftts must have been made by salt 
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itidm. The prosperity of the Hallstatt community and the ‘salt 
rajahs^ of India (of Pliny day) is a funher indication of the great 
magnitude of salt consumption by posc^^Mesolithic peoples. 

Finally, one cannot leave this topic without mentioning the ciiici 

best^known spice to come out oftbe New World, the chili pepper 
and its many varieties. When Columbus arrived in the W«t 79 

Indies he was able to collect and bring back to the Old World 
which he and his colleagues noted as being very extensively used 
by the Indians both as a spice to flavour their food, and as a food 
in itself The use of chili peppers in South America goes back to 
at least 7000 fiC* for they have been found in both floor refuse and 
coprolites from the Tamaulipas Caves in Mexico shown to 
have been deposited then. In Peru, it is possible that peppers were F«. 41 

cultivated from the very beginnings of agriculture ^ ccnainly ihey 
were a major part of the diet of the Peruvian Indians and seem to 
have been eaten as a food in their young and immaiurc state before 
the seeds became well developed and thus too *hot\ 


Chapter X 


Drinks 


H4 DRINKS known eo modem communides* water 

is^ of course^ the only one necessary for human survival. All 
others are related to the constani search by man for subsEances 
satisfying to the palate, whether the solution has any great food 
value or not. 

On average, about 2-5 litres of water are lost from an individual 
each day^ by moisture in exhaled air, by diffusion through the 
skin, by secretion of swear and of urine, and in faeces; in desert 
conditions^ far more is lost* This loss must be replaced at regular 
intervals if normal body function is to be maintained, and it is 
thus not surprising that throughout huntan history availability of 
water has influenced movement and settlement to an important 
degree. Moreover, depending on climatic and geological factors, 
there has been a perpetual readjustment of the settlement of peoples 
ro water supplies. The later technology of water^etting is beyond 
the scope of this work, but k should be noted that from the 
original water sources—rivers, springs and lakes—there developed 
in early urban communities the refin emcni of wells* conduits and 
aqueducts* In turn, these have been added to in more recent Eimes 
by anesjan wells and reservoirs. This total complex of water 
sources has contributed Siignificanily to the development and 
maintenance of healthy town and city populations. 

1 p js Like so many di^overies, the creation of most fermented liquors 

probably came about by accident. As certain types of sweet fruit, 
and also honey, will ferment of their own accord, it was inevitable 
that any attempES to collect such fermentable substances in con-^ 
tainers would on more than one occasion encourage alcohol 
formation* It is sobering to consider that the neglected jar of fruit 
juice or pulp, or the half'cmpty honey^pot left out iit the rain, set 
man along the road to alcoholism and the illicit stilL Certainly, 
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ihe fcTmcntcd drinks of the Old and New Worlds repr«eni 
independent discoveries, and it could well be that the develops 
tnent of rice beverages in eastern Asia was quite unconneaed 
with that of the varied cereal and wine concoctions in the 
European area. 

The airractive and' wanning' nature of alcohol would certainly 
have gained it quick acceptance, and when the Wial' potenti'' 
alities were discovered its continuing existence was guaranteed. 

Improved production techniques and cxpcrimeniation with 
other liquids must then have followed quickly. 

In order to ferment naturally, fruits must have a very high sugar 
content, which not many have. Few of the wild fruits generally 
collected by early Kuniingand gathering communities will have 
fermented well enough to give a satisfactory liquor; but one food 
which we know to have been much sought after and used, and 
which is far more likely to have been stored than perishable 
berries, is honey. Being pure sugar, it ferments readily and it may 
well have formed the basis of the first intoxicating drink. 

The place of honey and mead in the ancient religious rituals of mead 

a large variety of peoples shows that they were considered by many 
to be very acceptable to the gods, and this probably indicates a 
long tradition of mead'drinking. Indeed, Plutarch states (hat 
before the advent of viticulture mead was the drink offered to the 
gods and that foreign peoples, lacking the vine, sdll drank mead. 

Pliny and Columella also state that mead and beer were drunk 
prior to wine in Italy, and Pliny adds with disgust that beer was 
imbibed 'neat', not with water as was the practice with wmc. 

Nevenheless, despite improved hivekeeping, honey always 
remained a precious and quite expensive commodity, so that 
when the early agriculturists began to produce cereals and firuil 
(including the grape) in quantity, mead did not stand up to such 
competition. Wine and ale could be produced on a much larger 
scale and without using such a valuable product as honey, which, 
it must be remembered, was the only good sweetening matter then 
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available. The Saxons were renowned mead^drmters^ but 
although mead may have had a longer life in Britain owing to the 
Uck of grape wine, mead •^drinking nevenheless declined, Mort^ 
over, it was probably drunk more by the rich man than die 
peasant. 

Even in Ancient Egypt* where becAeeping was such a thriving 
industry and where honey was produced in such quantifies, the 
main drinks were water and beer, and wine for the wealthier 
families. The Romans also letaincd a taste for honey^wine in their 
use of tmihtmif a mixture of wine and honey which usually 
accompanied the ^^usuth or hors d'ocuvtc, but it is clear that it 
was an expensive drink, for Varro remarks that he could not 
aflbrd it. 

BEER The brewing of beer may well have occuned scmdii after the 

produaiuii of cereal crops* and no doubt for a long time beer was 
homoproduced and m the hands of the housewives responsible 
for preparing the ‘gruel* or bread. Malting the grain is the first 
step in becr^brewingp but making—that is* allowing the grains to 
germinate—was initially carried out to make the grains more 
palaiablcH After maltiTig, besides being mixed into a nourishing 
gruel* the grains could also be dried, milled and baked into a 
more easily preserved kind of bread* Thus* the firsi production of 
beer may be reasonably considered as an accidental discovery 
resulting from the malting of gtaio for other purposes* When 
cereals came to be more often baked into bread and less often 
turned into gruch malting was not so nec^sary and became parr 
of [he brewcT*s trade onfy^ 

By the third millennium bc, Mesopotamia was already well 
versed in becr^brewing and old Sumerian texts mention eight 
barley beersp eight emmer been and three mixed beerSp Aromatic 
plants were added to the beer to improve the flavour and to assist 
in its preservation* and extra honey^ cereals and malt gave varying 
added strengths. Up to the third millennium* (he grains were 
de^husked, but husked grains then began to be brewed and beer 
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was drunk ihrough the drinking/fubes to be seen in several relief 
carvings. Becr^mugs from Palesuite, wiih bmli^in strainers, 
suggest that the Philistines were also drinkers of husked beet. 

Brewing followed much the same pattern m Egypt, where too 
it originally went hand in hand with baking. Herbs and spices 
were also added, but beer was never drunk wiih the husks; it was 
always filtered before being poured into the jars* As early as the 
Pyramid Age five kinds of beer were noted, some of which are 
described as "strong". Indeedp it is considered that the ancient 
brewers probably made stronger beer than we now know, owing 
to the wild yeast which caused the fermentation and produced a 
greater alcohol contertt tharr do our modern specially prepared 
ycasrs. 

Beer, to the Greeks and Romans, was a barbarian drink* because 
most of the beer^drinkers with whom they were acquainted were 
'barbarians'. The Noitb European peoples of those days such as 
the Celts and ihe Germans did not yet know the wme^rape and 
the art of viticulture, so afta the introduction of cereal agriculture 
their drink remained beer for a very long time^ Indeed, bcer^ 
making was probably as long^established in these parts as in 
Mesopotamia and Egypt, for it is most unlikely that brewing, as a 
logical step resulting from malting grain, would be discovered in 
one place only and transmitted from there. 

The brewing of beet with hops did not become common 
praatce until medieval times, and was a slow but direct result of 
adding herbs to beer to provide flavour and even more to preserve 
it. Of all the herbs used* the hop gradually became the most 
acceptable one but not without strong competition from "gniin 
— herb mixtures used in Germany. Indeed^ in ijSo, the Arch^ 
bishop of Colc^ne became concerned about the decline in use of 
'gruits' from his own "gruitbouses' and banned the import of 
bopped beer from Westphalia. 

All the same* to the Mediterranean wme^bibbers of classical wike 

times, beer remained a nany barbarian drink. Whilst the Creeks 
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art on ihc whole responsible for initiating spccialiaed viticulture 
which ultimately spread throughout the Mediterranean and into 
France and Gerimnyr the vine is indigenous to Asia Minor and 
it was probably among che people of chat area that viciculturc had 
Its true beginnings. We know from ihcir texts that (he Hinites 
were enthusiastic vino^rowers and wme^producers. Viticulture 
was known in Mesopotamia as early as the third rnillenniuin bc» 
and was probably well under way in Egypt even before dynastic 
times. Although rhe vine is nor indigenous there, pictorial 
representations appear in tombs of the earlicsc dynasties and the 
Pyramid Texts indicate at least six varieties. All large gardens 
grew grapes along with dates and lags, but wme still had to be 
imported from Syria and Palcstiiie^ where viriculture was of 
primary importance. So wine remained in Egypt a drink for the 
richj with beer and water for the peasants^ until the atrival of the 
Creeks in the Hellenistic period. 

Mesopotamia too, whilst producing wine from a very early 
date, did not make sufficient for the masses^ Many of the early 
kings and governors record that they built irrigated vine terraces, 
and Saigon II had extensive wineniDellars. However, here, as in 
Egypt, beer was the drink of the common man until cereals came 
to be of more value as a food. Then dates took their place^ and 
though the Mesopotamians retained the same name, ^beer\ it was 
now rather a date wine, and this became finally the most common 
drink. 

There is some dispute about the antiquity of win e^dr inking m 
Crete and the Aegean* and it has been postulated that beer was 
probably drunk prior to wine. However, the contacts of Minoan 
Crete with winc^producing Egypt, and also with the Creek 
mainland where wine was certainly being drunk in the Laict 
Bronze Age* make it very probable that the Cretans also drank 
grape wine* 

Nevertheless* ic was in Gicece that the wine^rape really came 
into its own, and it is significant that in classical texts one rarely 
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hears of the grape being grown solely for eating. Greek legends 
claim rhat Dionysus fled rhiiher from Mesopotamia, disgusted by 
its betf-'drinking. Viticulture in Greece probably goes hack loihe 
Bronac Age and by the Homeric era was certainly a fine art. 
Theophrastus wrote that a great many types of wine were known 
in hk day, some with fine rtputaiions: Lesbian, Chian, Thasian. 
Ofihe latter, he says that Thasos Town Hall served a particubrly 
delightful wine, its flavour being improved by the addition of a 
lump of dough kneaded with honey. The wine^tradc became so 
imponant in Greece, that ar one point Attica produced more 
wine than cereals and had to import grain to keep its people fed. 

Wine-'production in Iraly is rhoughi 10 have been initially 
introduced by the Etruscans. Indeed this lemarkablc civilization 
with its love of att^ music and losting must surely have enjoyed 
wine; but again, it was only after rhe Greek setrlements tn rhe 
south in the eighth cenrury »c that viticulrure really took hold in 
Italy and became a flourishing industry. As more Creek colonies 
were e^ahlished so did the trade in Greek wine spread, and with 
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the founding of Mas^lia ^n opening was made for wine exporu 
into Gaul and thus through to the Rhine area» as the excavadon 
of vessels from those pans substaniiatesp However^ as the colonics 
grew, they began to produce their own wines and thus to close 
the door on Creek imports* Campania, home of the first Vine 
settlers^ in Italy, was an ideal vine^rowing area with the slopes of 
Mounc Vesuvius producing some of the finest wine of aniiquiry. 
When the Romans finally overcame ihe Creeks, they inherited a 
flourishing wine industry which made Creek imports no longer 
of importance. Greek treatises on vinc-^growing had been trans^ 
latcd, vines had been imported and winc^making initiated, and 
from there the Romans took over* Very soon the grand old Greek 
wines were spoken of wirh a slight air of nostalgia and the praises 
of Roman wines such as Aminean, Nomcnunc and above all 
the great Falemian were sung. Italy soon had its own writeis on 
viticulture, such as Cato, Varro and Columella who regarded 
facilities for wine-'production as one of the most important items 
to be considered when buying a farm. Raisin wines were made, 
spiced wines too, and thfrmopclk^ such as those found at Pompeii, 
were sei up for the serving of mulled wine. 

The impiession gained from the instructions then given for 
wine^making in Italy is that an enormous quantity of additives 
were used which must have given some ofthe winca most peculiar 
flavour. Before the invention of cork stoppers there was a danger 
of continued fermentation after bottling, so various methods were 
employed to try to preserve the wine. Indeed, it seems that only the 
finest vintages escaped the treatmenr and it was recognized that, 
to use Columella^s own words, "The best wine is that which can 
keep without any preservative, nothing should be mixed with it 
to obscure its natural savour.* Then he elaborates on the necessary 
pitching of the jars and the method t?f preserving wine with 
difrutum. When this was reduced, by boiling, to one^third, pitch 
and resin were added, and then spices^ including spikenards 
costus, myrrh and cinnamon* This spicy dcjrutym was tested by 
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SEoring ii for one year bdote use^ in ca$e ii should Eurn sour. In 
addition: to ehis^ salt was added and flowci^ ofgypstnriH ^Bui/ says 
Columelta, ^carc must be taken that the favour of the preservative 
is OQi noEiceab]c+^ Whether it was really undetectable or whether 
the average Roman, unable to afford the finer vintages* was so 
accustomed to it as to regard it as nornial is a moot point. Somc^ 
times, too, unscrupulous tradcis, particularly in southern France, 
used to an outrageous degree the/tfweWwHip the warm smokey attic 
area high in the building, for anificially maturing their wines. 
They were much criticiaed by the Roman connoisseurs, but 
managed to foist their "mcllow^looking* produce on to less 
particular palates. 

The Romans were unquestionably responsible for the introduce 
(ion of viticulture in Britain—vinc-^sicms were excavated on 
southern slopes near a villa in Hertfordshire—but after the Romans 
left, vine^growing made slow progress. Bede in the eighth century 
said that vines were cultivated in several plac« but wine remained 
a luxury in the ale^ and mead/drinking Biitons. As more 
monasftc institutions became established* they founded their own 
vineyards and after the Conquest winegrowing areas spread, but 
still wine remained the drink of rich men* However, in the course 
of lime progressively more foreign wines were imported from the 
Continent and as the British climate and soil arc not really 
Conducive to easy vinc>growing, home-'produced wines became 
less in demand and the industry^ failed. Among the early writers 
one finds mention of innumerable plants which were turned to 
wine^production. Then as now the cocoge^winc industry 
flourished, though, of course, it receiva little anention in the 
liierature* Asparagus, turnip, squill and wild mini all figure 
among the ingredients, and judging by usages throughout the 
world today, it seems as if at some time or another almost every 
type of plant has been turned into some kind of alcoholic brew* 

By no means all drinks concocted by man were alcoholic, 
though most have a certain stimulating effect. The three most 
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popular hot beverages of today, tea, coffee, and cocoa provide 
further forms of sathfaetjon for the palate, and infusions of a great 
many other plants are in use all over the world, even among primi^ 
live communities. 

Comeilio the chief ingtedient of that so^British institution 
the *cup of tea^ is indigenous to China, and goes far back into 
Chinese history and legend. It is related that in the year 2717 BC 
the Emperor Shen^Nung, renowned for his powders of healing, 
was boiling himself some drinking-'water outdoors^ over an open 
fire made from wood of the surrounding camellia trees. Lea ves 
from the trees fell into his cauldron and the Emperor^ attracted by 
the fragrant aroma which began to arise, poured himself the first 
cup of tea. India and Japan have differem legends. In thcsCp ihc 
discoverer is Darma or Dharuma, who during seven years of 
sleepless conrempbtion began to grow tired and, m the Indian 
story, chewed tea leaves, and was restored to alenness. In the 
Japanese version, he cuts off his offending eyed ids and they spring 
up from the ground as tea plants. 

By the fifth and sixth centuries ad tea had become the favourice 
drink of China, no longer a mere medicinal stimulant, and it was 
already an anicle of trade. Its methods of preparation went through 
a kind of evolution, in the fifth century ad rhe leaves were made 
into cakes and boiled with various ingredients such as rice, 
ginger, salt, orange peel, pine^kcrnels, milk, walnuts and even 
onions. Then fashion changed and powdered tea w'as whipped 
up in hot water. LJltimately^ during the Ming Dynasty (fifteenth 
century ad) the method of steeping the leaves in hot water was 
adopted. Tea finally reached Europe via Dutch traders in 1610. 

The making of a beverage from coffee is of comparatively recent 
date* The shrub bearing the coffee betry is indigenous to A byssinia 
and the Sudan, but the beginnings of its cultivation arc obscure. 
What is certain is that the berries were not at the outset made into 
a drink, but raihcr eaten as a paste. The production of the beverage 
is attributed to the Mohammedans in an attempt to find something 
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Eo replace wine which had been forbidden Ehcm^ ][ was introduced 
into Cairo in ihe early sixEcenEh cenEuf)* and there became a 
subjcci of di&puEe among the Moslems who were suspicious of 
this siimulating substiEute, and lor a time the chances of its 
continued existence as a drink bung in ihc balance. However, in 
1524 It was declared acceptable and from then on its popularity 
gradually increased and spread throughout Europe and the New 
World. 

It is chiefly to the Aztecs that we owe our knowledge of cocoa. cocoa 

These people were very fond of this beverage, and the cacao bean 1 j 

was an extremely importani pan of their economy, as currency 
and as a foodstuff The bean must have been taken to Mexico by 
the Indians in pre-Columbian times, from the Amazon and 
Orinoco basins where it is indigenous. It was certainly from the 
Mexican Indians that the Spaniards and Portuguese learned the 
an of making cocoa. The Indians roasted the beans in pots, ihcn 
crushed them between stones and formed the paste thus produced 
into cakes with their hands. This paste they diluted with water 
seasoned with pi men to, then drank the rtsulring beverage with 
relish. The Spaniards found it w^holcsome enough, but prefened 
to add other ingredients such as sugar, vanilla and cinnamon to 
improve the flavour. They prepared the paste with these additions 
and put it into large moulds for export* 

The contents of these moulds might be regarded as the dirca 
forcTunners ofour prcsent<'day bars ofchocolate- The Spanish and 
Ponuguese kepr the maiiufacture of chocolate secret ior a long 
time; so secret in fact, that, when Dutch pirates captured a boat 
with its cargo of chocolate, they disgustedly described it as 
'cacura dc carneros' and ihrtu^ it all overboard. Thus, long after 
chocolate became the lashionabic drink in Europe, the Spaniards 
and Portuguese still held the trade monopoly and wete able to 
charge very high prices. The English were (he first to make the 
drink with milk and occasionally eggs added. A by-product was 
cocoa>oil or cocoa^butter, which was used in cooking. 
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During the past ten thousand years^ the basic human drive for 
sufficient water to satis^ physiological needs has been somewhat 
overshadowed by the constant experimentation with and 
elaboration of other drinks. Our quest for palatable beverages, 
especially oft he alcohol tc kind, must surely rank as an outstanding 
feature — if not at times a positive determinam—of earlier cultural 
change. But let Pliny have the bst words on drinks, for as he so 
truly says: *Thcre is no dqsarunent of man^s Ufc on which more 
labour is spent.’ 
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Diet and Disease 


Y SURVEV OF cacliet diets would be incomplete without 



Xisomc consideration ofthe evidence for insuflicienc^ of food in 
earlier times. In view of the prevalence of malmitriiion in the 
world today»it is unlikely that it did not occur in the past, despite 
the vast increase in world popuLtion. But to what extent^ when 
and why t Palaeolithic and Mesolithic cultures were not necessarily 
nnore likely to experience starvation than more advanced ones, 
indeed the evidence available for modem stone^age communi> 
tics suggests that* compared with advanced agricultural societies, 
hunung and collecting economics may be far more adapted to 
adverse conditions. 

Communities dependent on natiira] resources (i.e. pre^ 
agricultural) usually possess far more knowledge of the edibiliry 
of a wide range of plants and animals than do settled agriculmral 
peoples. As it is unlikely that wc shall ever be in a satisfactory 
position to assess accurately the average amounts of foodstuff 
consumed by most earlier populations, it is doubly important to 
consider any disease aspects which arc related to diet, both from 
historical accounts and the biological evidence revealed by the 
study of mummies and skeletons. It is fortunate for us that quite 
a number pf food deficiency diseases leave their mark on human 
remains, and for this reason such abnormalities car) be taken into 
account as well as the evidence provided by ancient literature* 

[t will also be convenient to discuss here two further aspects 
concerned with food and health. The problem of infant feeding is 
really a corollary to malnutrition, but in view of the special timev 
period involved, will receive separate, but brid, consideraiion* 
Food poisoning and its causes will be treated last of all. 

To begin with, some mention should be made of acquired 
tastes, though only in passing. In assessing the food availability 
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of earlier peoples, it is important to nralizc that civilrzed tastes in 
foodstuffs cannot be used as a yardstick. Indeed, ir seems likely 
rhai one of ihe results of inertasing cultural complexity is a 
correlated lack of dietary Rexibility. 

We have no reason to believe that primitive man set much 
store by food looking nice, or char his rasce in any way coincided 
with ours. The Malayarr aboriginal eats durian fruit even though 
its foetid smell puts mosi Europeans o(T The cons umpi ion of the 
contents of the stomachs of animals killed is not unusual in hunt> 
ing and collecting communities^ even of recent times. The Maori, 
when in possession of maize, used to pack the grain into fcrn^Iined 
containers and immerse it for long periods in water, until the 
decomposing foodsmlT pma) stank badly* In this sutc, the 
Maori consumed iu In the case of animal foods, the Eskimo will 
eat totting seal meat and fish. Even bad eggs are in some circum-^ 
stances edible, as rhe old Chinese liking for them attests. There is, 
then* a wide degree oftasteHrtoIerancc in man, a fact which must 
be remembered when considering early economics, especially 
thc^ depending to a great extent on natural resources. 


FAMINE 

TTic records show that from the beginning severe malnutrition 
occurred in widely separated parts of the world, k resulted from 
one, or a combination, of the following^ detrimental climatic 
conditions, disease, political strife resulting in agricultural neglect, 
food destruaion, or ihc breakdown of food^distribution. Popular 
tions close to, or possibly exceeding, the optimum for the territory 
farmed were rhe most susceptible to these factors, though none 
was immune from major catasirophics. Early Egyptian texts 
describe quite a number of famines, resulting from undcr^ or 
over^flooding of the Nile or from the abandonment of the fields 
and neglea of the dykes in times of war» The emaciated condition 
typical of severe malnutrition is shown clearly in the famous 
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famine scene from ihc causeway of Unas at Saqqara. As (he 
"Stele of Famine^ dated to the Third Dynasty suggestSp the famines 
were sometimes prolonged^ in this instance lasting for seven years^ 
during which time the Nile did not inondare the land. 

In the British Isles more than apo famines, local or widespread, 
were recorded between ad it> and iSjo. Similarly, in China 
between lOO flc and ad 1910, no less dian j.Soo^dd famines 
were recorded. The extent to winch these earlier peoples had to 
scavenge for food is shown by a famine which afflicted the Vikings 
in AD S92p when they were compelled to rcson to eating varicTics 
of seaweed, bark and lichen. There is also evidence that the early 
peoples of the New World were no less affected by cycles of 
malnutrition; for example, in ad 1451-56, the Aziea expeti-' 
enced acute food shortage as a result of severe storms and frosts. 
During such periods cultural activity would presumably have 
been seriously impeded, as evidenced by the reports of European 
famines, the various states of torpor being either the result of 
chronically reduced vigour or the intentional conservation of as 
much energy as possible. 


PLANT AND ANtMAL DISLASE^ 

Famines and loss of foodstuffs arc the result not only of bad 
climatic condicions, soil deficiencies, and political troubles, but 
also of disease. It is to the credit of the ancient cultivators that 
they early realized the value to themselves of healthy crops and 
food animals. Rust diseases of cereals seem likely to have been 
known as crop killers since the beginnings of cultivation. For 
these we find collective terms used; thus, for example, the Hebrew 
icrm "ycragon" (yellowing) of the Bible is rendered "mildew" 

(British) or "Rosi^ (German)* From our point of view, it is 
convenient to continue to use these general terms. Biblical 
writings clearly indicate how aware men were of these fungal 
disorders. ‘If there be in the land famine, if there be pestilence. 
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smut^ rust.. / (1 Kings 8; 37^ ][ Chron. 6: 2^)^ and again: 
*1 smote you with smut and with rust and with bail in the Labours 
of your hands, yet ye turned not to me^ (Haggai 2: 17)* There is 
some evidence that by 700 bc propitiatory prayers and sacrifices 
(Robigalia) were being made to rust gods, and according to 
Pliny these ritual feasts took place between the grain fetival 
(Ccrcalla, April ta-ip) and rhe blossom festival (Floralia, 
April aS). Such rituals concerned wirh rust were maintained for 
some centuries* and Vatio {z 6 bc) mentions Robigus as one of 
the protecting gods of farmers. 

Changes from year to year in the sever icy of rust were noted by 
Aristotle (384-322 Bc), who attributed the anomaly to w^armih 
and moisture. Theophrasms notes that cereals were more liable to 
rust than pulses, and that barley was more afTccted than other 
cereals. He also related land and climate to rust frequency. Its 
coiineaion with climate was also suggested by Pliny, who stated 
that it was more prevalent in valleys and dew^ fields, and that ic 
affected some cereal varieties more than otheri. Surprisingly 
enough, tliete was but little mention of it during the Middle Ages. 

An idea of the extent of early crop destruction by rusts can only 
bc inferred from dau on the extent of damage to recent crops, a 
method of comparison valid in view of the fact that early losses 
seem to have shown similar variation to recent ones. As shown by 
pre-war surveys in parts of America, plant loss may be variable 
from region to region and year to year, with percentage losses 
ranging from less than t per cent up to 60 per cent or more (usually 
over 10 per cent). Assuming that a comparable range of plant 
losses is likely to have afflicted earlier culcivators, wc can readily 
understand this preoccupation with the subject in earlier literature. 
In the case of the poorer pfehisiotic agricultural economies where 
density of population was closely correlated with maximum food 
potential, losses of from to per cent to 30 per cent of the cereal 
yield would have had a marked effect upon the average daily 
cereal consumption of each individuaL 
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Although there is tro need to emphasize funher the importance 
of plant direares, it may be mentioned that smut diseases (resulting 
from fur^i of another order to those offusi) must similarly have 
affecied early agricultural communitiesH Even today, these may 
destroy one or two per cent of wheat, oats, barley and corn crops. 

Diseases of animals^ as well as of plants, may, ofeourse^ severely 
affect the ccoriomy of a group, especially if the disease is a killer. 
Wc have, however, much less to go by when it comes to interest 
in or attemion given to» diseases in animal populations in ancient 
times. The earliest evidence of veterinary interest is to be found in 
ihe writings ofthc Egyptian temple priests ofdie Middle Kingdom 
{^160-1674 Bc). To judge by these inscriptions, it seems likely 
that the Egyptians at least were acquainted with bovine tuberen^ 
losis, sheep pox and anthrax. Attempts were even made to 
control the spread of such d iseases, although we have no idea how 
successful such attempts were. At about the same time as the 
Egyptians wert making ihcjT observations, the Babylonians also 
commented on animal care and sickness—in the c^c of Ham^ 
murabi (r, 1792 bc). As one might expect, the Greeks were one 
of the first people to study animal disease sysicimiically, their 
descriptions being surprisingly accurate, and rules were laid down 
for the control of evident animal disorden. Later, the Romans 
were no less concerned w^iih control of disease, which could 
strike both domesric farm stock and beasts used for military 
transport. 


VITAMIW DEFlCtENCY 

Compared with other forms of malnutrttion, we have quite a 
number of references to vitamin deficiency in earlier populations. 

As the lack of specific vitamins gave rise to very different patho^ 
logical conditions, which can be distinguished m earlier writings, 
they will be considered separately here. 

Vitamin A is found in animal fats and oils; also it can be proi^ 
duced in the body from carotene which is present in various green 
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vegcubks and yellow and red fruits. Although the vitamin is 
therefore avalbblc to predominantly pastoral^ fishing, and 
hoTxicultuial communities^ there is nevertheless evidence of 2 
deficiency of ic^ 21 least in some earlier populations. Although 
prolonged vitamin A deficiency produces a severe defect called 
xerophthalmia (affecting the cornea of the eye), it is more 
common to experience *nighi blindness* (nyctalopia) — the 
inability to^sce in a dim light. This defect has been very common 
in the East for many centuries. The earliest reference to the treat' 
ment of an eye condition — very probably night blindness — is to 
he found in the Egyptian medical treatise known as the Ekrs 
Papyrus, dated to about 1600 BC- It is a prescription recommend' 
ing the use of ox liver which, it says, is very effective and quicks 
acting, Hippocrates and Calcn were also well acquainted with 
night blindness^ the former suggesting the consumption of ox' 
liver (in honey) as a cure. Later Roman medical writings had 
similar advice to gtve* and this eye condition was also described 
in Chinese literature by ad 610. 

Vitamins of the B complex include thiamine and niacin (found 
in the outer layer of cereals^ and in fresh meat), Oeficiency of the 
former results in the disease beriberi which may severely affect the 
nerves or heart. Because of the less disiinaive symptoms of this 
condition it has not been identified with such certainty in early 
writings, although Chinese literature as far back as 1000 BC refers 
to a disease which is probably beriberi. What is probably a good 
example of the widespread distfibution of this disease in an early 
population occurred during the reign of the Chinese emperor 
Ta Tsung (ad 529) when the city Tsai Chseng was being be' 
sieged. As the siege progressed, about nine^tenths of the uo^ooo 
population developed swelling of the body and shortness of breathy 
with death following. Although the early progress of pellagra is 
obscure, this niacin'deficicncy disease is believed to have been 
prevalent in the continental zone of the New World, from 
Panama to Mexico. From prehistoric times there is likiy to have 
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b«cn a deficient diet based upon corn. The Maya and Axtec 
cco-nomies were almosr wholly geared to this cereaL ^nd as the 
prevalent avcrdepcndcticc on this food in some parts of Central 
America in recent times is linked with a high frequency of 
deficiency diseases including pellagra, their incidence in these 
earlier cultures may be inferred^ 

In view of the considerable variety of plant material available 
to most hunting and collecting communities, it seems unlikely 
that Vitamin C (ascorbic acid) deficiency would have occurred 
commonly before the era of population concenEraiion following 
upon the Neolithic revolution. Absence of vitamin C—con^ 
rained in foods such as fresb fruits and vegciables—results in 
scurvy. The first idcntifiafalc desaiption of this disease is that given 
by Hippocrates. He mentions a distasteful condition which 
produced frequent haemorrhages, and repulsive ulceration of the 
gums—both typical symptoms of scurvy. Pliny was also acqtiaiiv 
ted with scurvy changes (his sc^called and he noted its 

presence in Roman troops in the region of the Rhine, Definite 
descriptions of the disease are known from the Middle Ages, and 
there is no doubt that it was prevalent in parts of Europe then- 
Vitamin D is present in fish^livcr oils and dairy foods. It can also 
be manuraaured in rhe body, provided plenty ofthe skin surface 
is exposed to sunlight. A defictcncy of this vitamin inhibits 
normal bone growth and composition, resulting in rickets in 
children and osteomalacia in adults. In both cases there may be 
marked bone deformity, and bowing of the long bones ofrhe legs PLue 64 

is particularly common. As yet, evidence of D^deficiency has 
been found with certainty only among the early peoples of the 
Old World. What evidence there is for this deficiency comes from 
as far south as Egypt and as far north as Scandinavia. Considering 
the thousands of skeletons excavated in Egypt during the past 
century^ and the few even questionable rickets cases among them« 
the frequency seems likely to have been very low, which is undcr^ 
sundabic in view of the common use of fish as food and the 
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prevalence of sunshine. The skeletal evidence in fact rests on i few 
slightly bowed long bones (a distortion which might have resulted 
morttm from the burial conditions) and a deformed pelvis 
of a form not uncommon in severe D^dcficiency^ A few wall 
paintings also depict individuals with deformed lcgs» although 
this testimony too is coniroversiaL 
There is some literary evidence for this condition, not all of 
which has gone unchallenged. A third^century fic Chinese text 
mentions a disease producing ^crooked legs and hunchback", an 
association of deformwics strongly suggesting rickets. Soranus of 
Ephesus (ad 93-13S) in his writings refers to a rachitiedike 
deformity in children. Although mistakenly attributing the 
anomaly to premature w^alking^ he at least records the fact that 
some children had legs "twisted at the thighs*. He also states that 
the majority ofchildrcn in the neighbourhood of Rome show such 
disiordons^ Although this may be an exaggeration, child care in 
Rome at that time may well have been conducive to the develop-^ 
inent of tickers. Judging from some recent European com> 
munities, there may well have been mothers in ancient Rome 
who weaned theit children on ro D^deficient starchy food and 
kept them indoors out of the sun more than was good for them. 

Plates 62.By far the earliest evidence of rickets in man comes from Denmark, 
namely. Neolithic libbcfrom thesiieof Raevehsj showing marked 
bowing, cenainly not Just the result of post-mortem pressuteH 

OTHER DIETARY DISORDERS 

Although vitamin deficiencies and general repons of famine 
provide us with the best information as yet of nutritional in^ 
adequacy in early communities, there is a little further evidence 
which demands consideration. Iodine deficiency is known from 
many parrs of the world, from the Midlands of England, from 
Switzerland, the Himalayan valleys, and the South American 
continent. Surprisingly, however, there is but linlc evidence from 
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the early literature^ It k debatable whether the Greek physicians 
knew anything about this deBcieneyp although some of (heir 
statcinents concerning tumours of the neck have been interpreted 
as goitres. However, some Latin writers, including Pliny and 
Juvenal* knew of the occurrence of endemic goitre in Alpine 
areas. Its incidence in parrs ofc^itral Asb* at kasi by the thineentb 
century was established by Marco Polo. 

Anaemia may be caused* among ochei things^ by a lack of iron 
in certain foodsiufis. As yet, there is no good evidence of ics 
occurrence in antiquity, although by the seventeenth century there 
arc sufficient icferences to "green sickness' to suggest that it was 
then not uncommon. 

Certain intestinal worms, only too pfevalcnt in some groups 
today* may also have encouraged a comparable degree of anaemia 
in past peoples. Indeed* hookworm and its vaned helminth 
relatives are quite likely to have dogged man throughout his 
evolution. Direct evidence is scanty so far* and early Uterary 
references ro worms are very limited. However* in view of the 
resistance to decay of the eggs of these parasites* and the increasing 
work now being undertaken on dried faeces and latrine deposits, 
far more evidence is likely in the near future. 

So far we have been dealing with deficiertcy* but what of over-- 
indulgence—whether in food in general or a particular variety I 
The fact is that caring too much food—a big temptation in 
primitive society whenever the resources art plentiful—generally 
has little effect upon health. One can perhaps speculate on the 
signifkance of the fat figurines from Upper Palaeolothic sices of 
Europe or from Neolithic Malra (and surely an obesity cult is just 
as likely to tepresenr plenty as a Tcrtility' cuh)^ but such an 
evidence is of doubtful scientific value. 

However, one interesting condition resulting from the con^ 
sumption of too much of a particular kind of Ibod is known. 
Certain species of pulse contain a toxic (paralytic) fanor^ so that 
when any of these make up a large part of a person s daily food 
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over 3 period of time, a marked deterioration in physical tiealih 
may take place, the condition being known as lathyrism. Since 
the seventeenth century, numerous instances of lathyrism have 
been reponed from North Africa, southern Europe and Asia. 
At limes severe epidemies have occurred with many hundreds— 
occasionally thousands- — of people affected, no doubt with 
considerable socio-economic repercussions in the groups involved. 
Here again, the incidence of (his disease during the past four 
centuries may be taken as an indication that earlier societies 
suffered from it to a comparable extent. This supposition receives 
support from Hippocrates when he comments that ‘At Ainos, 
all men and women who ate continuously peas, became impotent 
in the legs and that state persisted.’ 
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SKELETAL EVIDENCE 


Not only do certain rare skeletal anomalies rev'eal dietary 
sufficiency, bui there ts promise of further and more general 
itiformation on diet from more common anomalies. 

In the ease of the long boncs^ transverse calcified zones — 
commonly referred to as Harris’s lines — have been considered to 
reflect not only infections disease episodes in childhood but also 
periods of malnutrition or perhaps even specific vitamin deficiency 
These lines represent minor halts in the longitudinal gTo^vth of the 
bone. As yet, there js no way of distinguishing between lines 
resulting from dietary upset and those from other causes* but the 
frequency with which they occur in some skeletal series (over So 
per cent), and wichin one skelcfon^ suggests that diet may be a 
common determinant. Their presence has been noted in Nean^ 
derthal man (Tabun i), in Egyprian mummy and skeletal 
materiah in an Iron Age skeleton from Germany, and m British 
material from Bronze Age, Romano^British, Saxon, and 
Medieval times. Further studies arc needed to equate this interest^ 
ing anomaly with seasonal mainuiHtion and periodic famine. 

This may be more difficult than was at first rhoughts for recent 
work has shown diai the association bawcen these calcified zones 
and poor healih in childhood is by no means clcar^ui. 

It is common knowledge that denial decay is related to diet, 
and although the very high incidence of dental caries in civilized 
man is noi found in earlier peoples, the disease nevertheless occurs, 
and car^ show noticeable differences in frequency from group lo 14 

group. In the case of early British, Greek, and French groups, not Fijf. 

only docs the situation change with the passage of time but also 
the pattern of change is diffcrenc in each area. The adoption of 
different ways of livmgp including food habits, may well account 
for this. No doubt it was, as now, the increased use of certain 
starchy and sugary foods which in the past led to a greater 
incidence of caries, although other variables (such as salivary flow 
and oral bacteria) may also have played their part. Variations in 
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Pliics 57, the wear of the tooth suifacc have also afTccicd other aspects of oral 
5^^< health. Dental decay is, of course^ noc restricted to agricukural 

Plate s* peoples, and the U ppet Pleistocene R h odesiati sk uU demonstrates 

the ex ten c to which fossil man could at times be afflicted. In this 
ease, eleven of the upper teeth were carious, but whether the 
suficrer^s poor dental health was the result of a ^sweet tooth' for 
wild honey or the consumption of too many starchy plant rcNSts 
we shall never know. The teeth may also be affected during growth, 
and again infeaious disease and malrujcrition may be the cause. 
The condition known as hypoplasia may deform die enamel 
crowns of the teeth to a very not iceable dt^ree. The anomaly has 
been noted, for example, in 31 per cent of a small Upper Pleisto^ 
cenc sample (29 individuals)* RS percent of a Mesolithic sample* 
and 58 per cent of a British sample ranging from Bronze Age to 
58 Medieval times. Again we arc left with the tantalizing question 

as to bow much of tins hypoplasia in earlier peoples is the result 
of dietary inadequacy and how much to other causes. There can 
be no doubtp however, that a not insignificant proportion 
represents periods of dietary instability during childhood. 

Finally, mention may be madeofanoihcr bone anomaly, known 
generally as oHcoporltic' pitting of the skull (though better called 
symmerrical hyperostosis), Macroscopically, the bone surface may 
be slightly swollen and display a ^rash^ of small pits, h has been 
Pbtes 65, C 6 noted in numerous skeletal series* from Neolithic times onwards* 
Again, there is probably a complex of possible causes, with die> 
tary disturbance as a leading claimant. 

INFANT FEEDING 

The women in all prehistoric—and the majority of early historic 
communities probably practised breastfeeding for as long as 
possible, just as they do in modem primitive and under^developed 
communities. Again^ as modern evidence shows^ it is the period 
just following weaning which may have been particularly critical 
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to child sutviviL It b a period when the infant is for the first time 
chiefly dq>enden[ upon solid foods, which can so easily be 
inadequate or insufficiently varied. A comparison of weights of 
modern English and African village children demonstrates well 
the danger period during which disease is particularly liable to 
strike, cirher as a direct result of deficiency, or rhfottgh lowered 
body resistance. In particular^ it b a period ofhigb protein demand 
often not satisfied owing to the need of a community to reson to a 
high carbohydrate diet. The result b proiein^malnutritton result-' 
tng in the unpleasant disease gcnaally known as kwashtorkot. [t 
b quite possible that the high legional kwashiorkor frequencies 
(over zo per cent) recorded today among cenain African peoples 
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may reflect co some exieni the experience of man with this disease 
during the past few millennia. In particular^ the advent of high 
starch diecs^ made possible by the domesiicacion of cereaUi may 
well have been reponsible tot an upsurge in the frequency of 
proccin^malnutrition ca^. 

Aitiflcial feeding is* of course, not purely a praciice of highly 
civilized society — which is in some respects unfortunate. For, in 
underdeveloped countries today, one of the great dangers to child 
health is the uncicanness offeeding containers. The result may be 
gastro^ieritis, which can be a killer. Once again, it is reasonable 
to conclude from this modern evidence that in earlier com^ 
munities also, unhygienic vessels were a constant threat to infant 
health. 

Although the hom ofa ruminant may have been used as a fluid 
container long before the advent of pottery, the eaiHesi likely 
example of a feeding bottle so far discovered is from an infant's 
Fiji 4S grave at Tours^ur-Marnc* France, of Late Neolithic date. 

European Late Bronze to Early Iron Age finds demonstrate e%xn 
more certainly the presence of specialized feeding vessels. The 
examples are of fine hand^made ware, ovoid in shape* with a 
central wide cylindrical neck for filling purposes. A nipple^ 
shaped spout js placed low down on the side of the bottle. Further 
Plate 67 good evidence comes from the site of Jcbel Moya, in the Sudan, 

where a number of spouted vesseU were found. One notable 
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discovery at this site was of two small infant skeletons, associated 
with which ware two spouted feeding cups. By Roman times, 
feeding bottles would appear to have been customary, at least in 
Europe, and quite a number have been described. 

FOOD POISQNII^G AND ADULTERATION 

Considering how few plants are usaJ by the gjeat apes (gorilla, 
chimpanzee and orang utan) as foodp in comparison with the vety 
great number eaten by primitive peoples in recent times, the 
experimental consumprton of an ever-increasing variety of food'' 
stuffs may be regarded as one of the important conquests ofhuman 
evolution. Before the domestication of animals, it is un likely that 
potential vegetable food would have been given to any other 
animal species first, to see what effect these would have (perhaps 
one of the earliest functions of the dog, besides scavengingp was as 
ao Experimental' animal to test *new'* foods—a procedure known 
1:0 have been practised in some recent African communities). 

Thus, even with the exercise of considerable caution, it is likely 
that many degrees of food poisoning, from mild stomach dis^ 
orders to death, occurred before man became fully aware of the 
limits orhis food resources—both plant and animal. It is, of course, 
impossible to gauge with any cenainry at what stage in the naillfon 
years ofhuman evolution the quest for a much wider food horizon 
began. Probably the utilii^tion of new vegetable foodstuffs was a 
gradual development^ it would obviously vary according to the 
plants available in a panicular area. Although a simple know.^ 
ledge of edible plant resources could be transmitted easily enough 
in Pleistocene times, 11 seems unlikely that special methods of food 
preparation were devised before the Neolithic cultural level. In 
the case of manioc tubers, for example, which arc rich in starch, 
fai and protein, it is necessary to eliminate about 01 per cent 
hydrogen cyanide. In order to render them non^ioxic, the roots 
need to be sliced or pulped, soaked in water for a day and the juice 
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then expressed. Such i long, camplicatcd procedure sccm& 
unlikely to be prc-^Mcsolithic in dite^ and this similarly applies to 
the lechrtinjuts involving the extraction and use of plant poisons 
for anow-'hcads and blow^pipe dani^ or as a stupefying agent in 
water (for catching fish). 

Since the b^innings of cereal cultivation one plant disease and 
food poison which must have recurrently afTccted whole vilbges 
and rowiis is the wtlbknown ergot. Epidemic ergotism results 
from rhe fungus Clomtps purparts contaminating cereal (especi^ 
ally rye) flour. It can thus affect the health of a whole community. 
That it was ctitainly present in the Iron Age grasses and crops of 
Dennxark has been shown rather drarnatically by the pabec^ 
50 botanist Hans Helbaek^ who found in the stomach contents of 

Crauballt man profuse evidence of plant diseases^ including 
ergot and barley smut. 

Some of the malignant ^plagues" which ravaged Europe during 
the Middle Ages might well have been the result of earing cereals 
containing undetected ergots. Several possible instances arc 
recorded by chroniclers of the sixth and eighth centuries ad» and 
it is even more cemin that tenth^century French and twelfths 
century Spanish epidemics were caused in this manner. We may 
safely assume that this evidence from the present millennium 
mirrors to some extent the prevalence of ergorism at least since the 
beginnings of cereal cukivation. Boranically^ there is nothing 
again^ this supposition^ arid it is most unlikely thar greater care 
would have been taken in earlrer millennia to eliminate patches 
of poor quality and diseased cereals from the harvest. One or two 
early wrirings definitely suggest the occurrence of ergotism^ A 
Babylonian tablet (c* 2500 Bc) mennons Vomen who gather 
noxious grasses + An Assyrian tablet (c. 650 bc) also refers to a 
noxious pustule in rhe ear ofgrain*^ Allusions to it arc also to be 
found in Theophrastus, Hippocrates, Pliny and Galen^ the first 
clear account of ergot and its properties being given by the 
Person Arabic physician MuwaRak (ad 950). 
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Thit mcai in certain states was not healthly lo cii was clearly 
appreciated by the early Biblical scholars, and in Dcuicronomy 
(XIV, 21 ) it is stated ihai "Ye shall nor eat of any thing that dicth 
of itself/ The early use of food preservatives similarty implies nor 
only [he desire to store food for a time, but also to prorecr it against 
unhealthy forms of decomposition. 

Any consideration of inedible meat would be incomplete 
without a mention of the classic quail poisonings as related in the 
Bible. During the lean days after their departure from Egypt 
(f* 1400- 1 500 Bc), the hraclites were able to catch a large number 
of these birds during their spring migration. U is related, however, 
(hat * while the flesh was yet between their teeth, ere it was chewed, 
the wrath of the Lord was kindled against the people and rhe 
Lord smote the people with a very great plague" (Numbers XI, 
35)- Now it is known from modem observ^atiom thai the birds 
have plenty of access during the autumn migration to cornfields, 
but during their spring movements the food resources are very 
limited, and can include poisonous plants. Such plants include 
hemlock, which contains the quickly acting poison conine* and 
it seems highly probable ibai this or a similar last plant poison was 
responsible for the Israelite "plague*. 

Surprisingly enough, honey may also contain poison sufficient 
to kill, not through decomposiiiort or fungal growths, but again 
through pLni poisons* This abnormal honey is mentioned by a 
number of ancient writers, including Strabo and Pliny* The 
honey of Pontus was well known for its poisonous properties, and 
Xenophon relates that those who ate the honey became mentally 
disturbed^ were not able to co-ordinate physical movements and 
suffered from vomiung and diarrhoea. 

Food is defined as adulterated "when any subsunce other dian 
(hat which the article purports ro be is mixed with, or added to it, 
either to increase the bulk or weight or apparent size, or to give it 
a deceptive appearance". The temptation to adulterate food is no 
doubt as old as the work of specialised food production and 
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discnbutiorL, but in fact it i% nor until a few centuries befare the 
Christian era that ihctc is written evidence of this practice. In 
paniculat, there arc a number of Asiatic references to this matter, 
and during the second century ac» the Chinese work Tk 
Imiitufa ej Cku stated that the supervisors of markets employed 
agenrs to check on the authenticity of products and prevent 
fraudulent sal^. From the ancient Indian Sanskrit lext, the 
AnkidstfiJ (r. joo flc) we learn that the adulicration of grains, 
oils^ alkalis and salts was punishable by a fine. Similarly^ another 
Indian text dated to c. 200 flC stares that ‘one commodify mixed 
with another must not be sold (as pure), nor a bad one (as good)\ 
Unlike fruit and vegetables, flour was an obvious and easy 
material to adulterate. The serious contamination of flour with 
alum, chalk and bonc^ash, although reaching its peak in the 
eighteenth century, extends back over many centuries* and 
indeed inefficient early corn milling may well have been an 
important factor in producing unintentionally aduberated flour. 

It IS scarcely surprising that fluids such as wine and beet were 
early Contaminated by adulterants. At times, wine appears to have 
undergone vety considerable dilution, and it is difficult to see how 
such weakened drink could have got by unrecognized unless 
strengthening adulterants had also been added. Although more 
substanrial evidence is necessary, it does seem quite likely that the 
addition of lime, chalk, gypsum, and even lead* for the counter^ 
acting of acidify was known to the Greeks and Rotnans^ Probably 
rhe depths of alcoholic adulteration were not reached in Europe 
Until comparatively recent times. One early cighteenih^eniury 
recipe will suffice to illustrate the extremely unhealthy nature of 
some of the concocted alcoholic drinks; the constituents were 
sulphuric acid, oil of almonds, oil of Turpentine, spirits of wine* 
lump sugar, lime water, rose w^ater, alum and salt of tarrarl 
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Notes on the Phtes 


1 Copfolitt nutcrial fiom T chuicin^ Mexico. The seed is probably ^ruru \ 

thai iSp from one of the caaus fruits (po^^ibly Lmmte cmr). 

2 Rehydraied aiuina] and plant debns from a coprolitc excavated at 
Tchuacan. Meat fibres are present as a dark mass, together with wclb 
defined hairs and an eptdcntiis fragmenE of Capskum, 

I Pon ion of a li^ume pod from a Tehuacan coproliit. 

4 Dish comaining a large slab of meat, from excavations by Kathleen 
Kenyon at Jericho. The unusual degree of preservanon was related lo 
the nature of the tomb environment. 

f Joints of mutton^ including a shcep^ head, on a plaster found in a 
Jericho tomb* This direct asscKbsion between focdsiuff and domestic 
pottery is not common^ though examples arc known for various regions 
and cdtUTcs. 


<5 Smps of dried meat (biltong) 6om Zambia* This recent spetimen 
illustrates tbc type of dried meat which could have been easily produced 
by ancient hunim livii^ in hot and dry areas* It could easily be tianv 
ported back w camp in this form. 


7 The Chfle Dish and iis food offering, a RDitumvBriiish example in tlw 
1 assmorc Edwards Museum. London* The bones art munon. 


* Bronie Age storage jar from Jericho, to show the skins left by the 
liquid* Chemical analysis was undertaken on such 
rood debris, though mtcrprtiition proved difficult, ii j 


9 Seven skulls of Upper Pleistocene Solo Man from Ngandone in Java 
compaied with a rnodera Dyak trophy (left skull lower tow). In each 
case the base of ihe skull is seen to be broken, some believe for the purpose 
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of brain cxnacfionp though this is a very debatable point. After von 
Koenigs wald. 

to MouHcrian food remains. Bone breccia from a cavern at La Qnina, 
France, 

IT Upper Palaeolithic mammal food debris, fragments of reindeer 
mandibles broken for manov^, Magdalenian, La Madeleine* France. 

ta Radiograph of iiniiiaturc rnandibles of Neolithic pig and ibeep/goat 
from EgoUwi] 4 (Canton Lucerne)* By this technique* age assessments 
can be made on the developing uncrupted teeth* 

13 Prc-poctcry Neoliihk food animals from Jarmo, U is from this type of 
broken material that identi^tcations must usually be made, 

(a) Jaw fragment of sheep. 

(b) Lower jai fragment ofgoau 
fc) Jaw remains of pig. 

t4 Skull of a wild boar, showing elongared facial morphology cypical of 
undomesticated variaies of pig, 

15 Skull of a domestic pig, showing marked structural mcnliiications as a 
result of seleaive breeding, 

16, 17 Left and right lateral views of a Peruvian dog sk ulL showing the shoit^ 
faced typcofskull and the long head Kaii* Forbes CaIleciioTi(B.M-N.H,)p 
Necropolis of Ancon, 

18 Horn cores of Bvlsrrhcs &?ck an example of a large Middle Pleistocene 
game mammal. Bed 4, Olduvai Gorge, Approx, width i'6s m, 

19 mmoikui skull from the Nabada River, India, now in the [ndian 
Geological Surscy collectioni. Approx, width 1 '4 m. 

ao While Park Cattle of the Duke of Hamilton'^s herd at Cadzov* Lanark^ 
shire. Coniidetcd by some to be derived from an ancient feral stock. 
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21 Matching hoTn cores of 2n early domestic gciai^ showing Ranened 
surfaces and an incipient twist. Jaitno. 

Zz Sku II of Btf/ of Early Bronze Age date from Lowe’s Farm site* 

Liitlepon. 

23 A si^ticcnth^etimty paintuig of Bift primi^nius found in an antique shop 
in Augsburg in 1827. 

24 Roman chccsc bowl, showing widely distributed holes through which 
the whey drained. 

2 j A rnilking scene depicted at Ur. 

16 Mannc animals on a Roman mosaic, probably from Populonia in the 
Pontine marshes, and thought to be about second cenrury ad. The 
identity of all these animals is not certain^ but the most likely ace as 
follows. Et^inning with the Langouste in the cennep and going anti^ 
clockwise, are the following: 1, Langouste; 2, Octopus; 3* Muraena; 
4 p Angler fish; 5, Cuckoo Wrasse; 6* Another form of Wrasse; 
7, Bass; S* Sea Perch; 9, Red Mullet; 10* Sea Bream; 11, Cilthead. 

27 Examples of mollusc food debris: a* shell of Pre^ 

ColumbEn (*), British Columbia; b* Areiw sp. (Walroni), shell 
midderkp Bellan bandi pallasa, Ceylon; c, Paludi^mm^p. (Tinalia), also 
from Bellan bandi pallasa, Ceylon. 

28 Evidence of molluscs used as food at three other prehisiodt sites; a and 
i are HfUx natgtita Eom Jarmo; f and d are HtOx from Jericho; t is a 
limpet from Pindal Cave, Spain. 

29 North African desert scrub showing scarteied shells and living animals 
of Eremina clustered in a bush. 

lo Close-up view of an Eremina shell, 

Photcgraphic evidence of Lnsect.>^ting by a wild chimpanaeCr A suit^ 
able stick IS first sdccred. then insmed into the termite mound, and then 
withdrawn and licked dean of temutes^ 
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14 Bct^kccprng ic^ne from ihe tom b of Pa^bu^, Dctai! of the caa 

colonnade. 

3 j Koinaii mosiaic ofgbss cubeSp first ccniury bc. Rabble with mushrooms 
and a lizard. Judging from the colours of ihc mosak pkccs, ic is possible 
that the mushrooms arc Amattfts the favounte variety of rhe 

Romans. 

35 Carbonized ^ain from a Swiss Meoliihic site. Ongmally ii was thought 
ID have been bar ley. bui is probably Tnikum iompa^ium. 

17 Pan of the residue of stomach coiuencs associated with an early Bronze 
Age skeleton from Wahonon^hc>Naze, The seeds identified were of 
black berry p rose and Afrtptrx. 

38 Carbonized grain, probably the wheat Tritkm mdifum, from an Iron 
Age site ar Dunstable. The chalky soil of this locality is not the best 
environment for the preservation (or identificatioii) of such plant 
remaius. 

39 Carbonized grain* probably barley, from an early site at Lewes. 

40 Chaired Iron Age "bun' from a Dunstable sire. This type of food 
evidence can easily be missed, especially if mistaken for a lump of earth. 

41 Carbonized bread from PompeiL The segmented form of the loaf 
appears to be typical of the period. 

42 A storage jar full of carbonized grain, from a tomb at Jericho. 

43 Whittling Jar. Chimu penod, Peru. It i in the form of a cluster of ears 
of Corn, topped by a figurine in a com^covered costume 

44 A vety early example of popcorn, found in a bag attached to the belt of 
a mummy from Chile. 

4j Bag found filled with popcorn. Chilean mummy. 
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46 Prjgmenr ofMiddlc Plcistoccn-c cavt br^ck from Chou kouEiiin^ Cb im. 
li jhow^ j quartz implement with a fashionod edge, pieces of charred 
bone and the shell of a hackbetiy seed. 

47 Hazebnuts and acorns from Swiss Neolithic lake^ites, 

48,49 Funerary repast of Second Dynasty date at Saqqara, in situ (48)^ and 
with individual items of the “menu' set out (49)1 5* tikngiilar loaf of 
bread (etnmer wheat); 45, a form of porridge (made from ground barley); 
15, unidentified. A liquid containing some sort of fatty subsfance; 
iO* a cooked Itsh* cleaned and dressed with rhe head removed; za, pigeon 
Slew; 18, a cooked quaih cleaned and dressed with the head lucked 
underneath one wing; 15, two cooked kidneys; 19* ribs and le^ of beef; 
T 3 5, identity uncettaini but containing cut ribs of b«f; 12, aewed fruit, 
probably figs; 3fresh nahk betria (rather like cherries in appearance); 
14, small circular cakes (sweetened with honey). 23 * 26* 27* m the upper 
photograph, small jars containing some form of cheese; j 7 is a large jar 
which held grape wine. 

50 The priests^ meal as &mnd in the ruins of the T emple of Isis at Pom peii. 
It includes eggs, walnut, fish, and cereals. 

51 Orange, citron, lemon and other fruit, shown in a Roman mosaic 
thought CO coitic from Tusculum (r. ad too) and now in the Mu^o 
Nazionalc in Rome. 

52 Remains of two pomegranates (left and centre) togeiber with the lid of 
a watjdcn box carved in the form of a ponuigranarc (right). All art from 
a Jericho comb, 

53 Dned apple halves from Swiss Neolithic lakc^tcs^ now completely 
carbonized. Their size range extends beyond that foe the wild crah' 
apple. 

54 Plant remuns fxom Swiss and other lake^tes^ crab^apple; a, b, core 
and iced; c, stalk, 5^ 6, cultivated apple. 7, wild pear. 8a, strawberry seed 
magnified; Sb^ water ciowfoot magmfi&i. % raspberry seed magnified, 
to, seed of the blackberry magnified. 11, grape^ones, a, natural size; 
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Cp msignified. 12, stone of the come] cherry. pcrfuincd cherry; a, b, 
from Curione ne,ir Parma; d^ from Robcnliausen. 14^ bird cherry; 
a, b, round ^onc from Robenhausen; rather a long stone. i% sloe 
stone. 16, plum stone; a, furrowed ventral side; b,^ broad side; c, dorsal 
fumjw. 17, iBi eberry stones. The original drawing in Heer, 1S78. 

5 5 The SafiionH> Gatherer fresco from Knosso&p Cteie. 

56 The palate of Rhodesian Man showing marked dental decay, 

5 7 Early Dynastic Egyptkn mandible showir^ extreme tooth wear, 
resulting in pulp exposure and abscess formaiiotu Such attrition results 
from vartoiis factors^ including tough foods and accidental abrasives in 
fochlstuflfs eaten. 

58 The upper anterior rceth of a firon2e Age sku ll from Cambridgeshirtp 
showir^ incgulaiity and pitting (hypopbsia) of the enamel. This may 
result from phases of malnutrition, as well as infectious disease. 

59 Palatal view of the upper frons teeth of the Ncandcnhal adult from 
Gibraltar^ showing extreme wear and apparent exposure at the pulps 
in a number of cases. 

60 The chewing surfaces of the upper and lower teeth of a Mesolithic skull 
from Gua Cha, Malaya^ showing extreme wear. 

61 Front view of the articulated jaws of the same Cua^Cha skull showing 
that the ametjor wear has been so great as to cause an open^bice. This 
anomaly may be cultural bm could also have been determined by 
extreme chewing ttress pul upon these front teeth* ciihcr by tough bony 
meat or siliceous vegetable iruiieT. 

62 Front view of the Fbulae of a Neolithic man from Denmark (Raevch0j)i 
showing thinness of shafts. 

6j Lateral aspect! of the two Danish fibulae, showing marked bowing of 
the shafts and broadcrung suggestive of rickets. 
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^4 A seventemth^entury remur from London diowing nurked bowing 
of the shaft 33 a result of rickets. 

65 Righr lateral view of an [ron Age skull from Kifeoman^, Co^ Galway, 
showing parietal ostcoporoiis (noi to be confused with the posi^rnoitein 
Cfoiion seen in the anceticc pan of the skull). 

66 A close-up of part of the osreopofosii of the Kilcoman sk ull, showing 
the honcy^cotnb scmctuTc which is not KsJly confused with erosion. 

67 The grave of twins ai jcbel Moya, Sudan, show^lng the skeletons and 
the feeding vessels above the heads of these infrnts. Below, details of (he 
vessels, 1:2. 
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Abalonc, 60-61 
Acom, 148-149, 151, 
yffjff Locysi^fatm 
Adulicritiofi, Food, i&i-]$i 
SA 

Agrippina, 9 r 
Alcp Iff Beer 
Atcxinden, t r6 
Algae, 120 
Aliarrifhit, 141 
Almond, 150; -oil, 153 
Alpaca. 49 

Amaatta 01,91, ij6i SS; 

A. phaUitidif, 15 
Ametiean Aloe* 115 
Amphibians, j6 
Anaemia^ rfij 
Ani, 134. 14s 
Ani«. 146. 157, tsSp 159 
Afh, 114 
Antelope, 19 
AnibraXp 179 
Ahesl, 67, 72; Syga^, 6| 

Apkriiis, 78 

Apiciiw, 42, 66, 7S. 8<3. 9i, 91. 96, 106, 
107* 109. no. MI. 111. 116, I[7, 118. 

119* liit rajt iM. ij^p IJ7, 145, 
146,150, rs7i IS9 
Apple, ii3-in. i37 
Apricoc* T32,1J6-137 
Apulciyi, 79 

Ar^ 69, 73* 74 

Arisrobulys, roi 
Arisocle, 70, 78, 121, 158, 17B 
Aruchoke, Globe, tzo-i^i 
Aniclioke, Jemialem, 11 j 
Aufixtida, 49, 157, 158 
Aiparagys, 118-119; wine. 17] 


Asphodel, 115, 116 
AsurbanipaL 71 
Aibeiiatus, 90 

AMTuahm, 88; A. ptijimha^ 88 
Aurochs, jee Bex prmi^nmi 
Ausn^lopitbccincs, 15, 241. 69 
Autumn killing, 34-35 
Avocado, 143 
Aztecs, 40, 7j, 173 

Badari, 41 
Banana, 138-140 
Barbary nyt, [[5 
Bark, 177 

ji. 77- 96, 98-99 p 179, ISO, 236, 
217; dense^caitd^ S7t 98, 99; laxi>earcd, 
97i 9i. 99; two^row, 97, jjS; sLx#row^ 98, 
99; naked, 99; barley brorb, [07 
Basil, 157,15S 
Bat Cavc» 104 
Bay leaf, 66, 157, 159 
Bean, zi, 105, eo 6; from Baiac. 106 
Scan, Green. 107: Cstaveik^ 107; jRbxwJjjix 
hnatut, 107: P. tful^riSf toj 
Bear, 19 
Bede. 171 
Beceh mast. 149 

Beer, 165, I66“167, 168, 169, 192; Bailey, 
166; Emmtr, 166; Mixed, 166 
Boc^kcffiing. 74-7?, 2ii 
B« 5 . 72 . 71 ' 7 S 
Beet, 117 
Benin, 72 

62. 63 

Bek Gave, 39,41 
Beriberi. 180 
Bcirin^ 130-131 
ailbeny. 131 
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Biliong. 27,2JJ 
Birds. i«, SJ-JJ 
Bison, i£, 19, 29 
BistoRp ] 16 
Bittciswmp Ill 

BUekbmy, lo, m, 2J7 
Blickfdlow^ brad* 87 
Bicttid, 47“4S. 

Bluf^vecchlingp 105 
Boar, Wild, 15, 41^ 234 
Bog bodiei. ts, 10,54* 9$ 

Bog butter* 21-22^ 44 
Bogha^kd^^ Law C^e, 77 
Bclmric^ 91 

85* Sfi; B. Mis^ gtf, 52; B. 

87; B. irdiWr„ 16 
Bes 37p 45-46 

Btfj namadkuu 45-46, 134 
Bai 36-37, 44-46, iS5; P- fflufaf* 

45t P^MfUJp 43 
BoceIc gourd, ite Ld^wm 
Brazil nut, 

Biead, 77, 9 $- 9 ^, 101. loB, 103, 156, 236- 
jjf-bread. 114 
Bram, 5I 

BroccoL ll7i sprouring, nS 
Bniufli sprouft, 11S 
Bryony, Black, up 
Buckeye, Calihctoiian* 151 
BufTalo, M* 17 

Buldrfhcs Jfdif, 31, 214 

Bucchering techniques, 28 

Butcher Voroom, 1 ip 

Buwer, ju, 51^ 13^; say bean, 107; 

Cocoa/, 173 
Butternut, i^t 
Buttery Agaric, S6 

Cabbage* iEp;iprmi^ itS, ttp 

Cmj^ua, 143 

Cakes, PS, 237; honeys, 7$, 79, 537; 

barley, 99; date, 145; cam, 151; iweet^ 
wine* 151 

Calorici, 14, 35, S3 


Camclinc* 154 
C&nm lily, tt5 
Cannibalism, 23-25* 231 
C^atftfartilus oSuFwr* 36 
Capers* 157 
Cipiovidi, 42-44 
Caraway, 157 
Cardamom, 158 
Cardoon* iie 
Carob* 80, 138 
Cer^ArfWp Si, 93 
Carrot, iii-iii 
Cen'tftdr, 145 
CaiKew, 151 
Cassava, ut Manioc 
Cassia, 158 
Castor oil* 153 
Cil. J7 

CauJ Hiiyult, 19. 9*. 11 * 5 ^ i |2 
Cannini, 123 

Cato, 117, ri8* 119, 133. 134, 153* 116* 
157-170 
Car's ear, 123 
CarWilp Hi 
Cattle. 44-48 
Cffulkufi^ i e 3 p ttp 
Cave an, 18-19, 18, 71-74 
Celery, tzs; ^seed, 66, 124 
Celsus, 56 
Cep, m BpUm Mis 
72 

Cereals* 94-^o^f 177-179^ I 90 , 236. 237 
Chanterelles* sa CanlkateUus iAiriuj 
Chard,White* 117; Black, 117 
Chailock* 119 

Cheese, 50^52, 237; smoked* 32; ^moulds* 
S2* -miners, s^, S3» iJi: wy bean* 107 
Chemical analysis* 21-23* - 13 ! insects, 
68-69 

Ghuinwya, 143 
Cherry. 132,136, 238 
Chervil, itp, t22 
Chestnut, 95, toy, r43,149 
Chick-'pea* lOJ, tod. 107 
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Chkoiy, III 
Chives, iij, IS7 
Cfcwp, NJ-tJ4 
Cict£b» 70 

Cinrumon, 1^1^ ztq, 171 
Ointih 142 

Cicronp 141-142^ 237 
CiiTulliii^ 12$^ 127 

OrfMmp i2A^ 127 
Citrvi fruii, 140-'! 42 
Cliirip 2 Ip 1^4 
ClaijdiuXp 
C/ftf, 62p 61 
Coil'feh, 53 
Cockle, 63, 64 
Cocoa. I7| 

Cocotiin, 

Codf jS 

Coffctp i7i^i7i 
Coln^'orip 121 

Columbus. 114, 115. 1^5* HJi H54 
Coiumelta, 51. 79. S^Sfp t09* 111. 1 j 2. 116, 
117, li»# I2n Ill, 114. I J it 
I 3 3 t 114. 13I, l 4 <Jp 147. lai. I 6 s, 170 k 

171 

Coproliiei. |g, 20. li, 72, 107. ll% 183* 
lU 

Corujidei. 52. 66. 123, 157^ 158 

Cornel cherry. rjipijS 

CcTthiariys, 87 

Conus, 170 

Crab, ir 

Crane* 37 

Crocodile. j6 

Cro-Magnon Man^ 17 

Creu, 121 

Cucumber* 124. 126* shoou* 119; dcitn. 

117; squining, 127 
Cufiffltrir. 125 

Cticiirbiti. zuiii-i2p-, maxmg, 

127: C tifl; C nwfd* 128; 

C 129^ C.prjM, 128 

Cumin. 66p 124* 137, 146, 157, 159 

Currani. 


Dairy produce* 50-32 
Damson, 135 
Dandefion* 123 

Dare. SOp Si. $4, 137. 144-145, f68; wine 
I6S 

Death Cap, jffe j4ip^trl<r phalhHir 
Deer. 19. 29 

Dtffiitum, 81. I36p I3jp 17O 
Dewbeny, 131 
Dill, 158.159 
Dmpithtiuit 32 
Diodorus Siculus* 71 
Dioscorides, 90. 91, iij 
Diphilus, 90 

Diseasef. i7S-i^it P^ut* 177-179. 

Animal. 179 
Dock, 119 

Oog. J5 p J 7i 39-4^- 4^* 1^9. a34 
Dog/fish* 58 

DomcnKaiion* 35-jC, 214 
Dannouse. 37, 48-49 
Duck* 55 
Drinks, 164-174 
Durian. 176 

Papyru^^ 180 
£elt58 

Eggi, 54-53* 173* 17^ 217; otffich. 54: 

pelican* 34- egg cosurd. So 
EidcTp 131 
Elecampane, tt6 
Elephant, I9p 31, 3 3 
Endive. 122 
Ertmm^ 67* 233 
Ergot. 190 
EucalypEus* 68.12 
Euripidesp 90 

Famine. 176-177* 185 
Feaa qfTabcmaclet* 14I 
Feeding vessels* z||-[99. 119 
Fennel. 119,1415. IS7. 158. iS9 
Field Mushroom* sft tsmpistm 
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Fig. to, 84 , 1 ^ 2 , ifiS, iJ 7 ; 

S^amorCt [46 
Fire, leHi? 

F«h. 19. 21, ss. j7-j 8, 17s. 2JJ. 2j7: fish 
pickle^ 1 ^6 
Fkir, ij3-rs4 

Flounder, jS 

Flout, 95 -^>«ip *i4i II®; adukeraiion^ 1^1 
Fly AglriCp sre Aitaniia mvsnrk 
Fowl, Jungicp 
frogl. i 6 

Fruic, 131:^148,137 
Fungi* 85^3 

Cilcrip 180, 190 

Garlic, io8.10^* 157; Cyptkn, 10^ 

Gdfvjfr, uf UqtmniH 
CaHro^ntciitis* ifi| 

Ghee, 99 

Ginger* r72: Ginger grasip i0 
Glldiolui, 116 

Glastonbiity UWsiEc, 20, 106, ill, 120* 

IMp 148, t4S 
Gfiraria, 48, 49 

Coir. 17.+2-4J. 45. i34, iJS 
Goitix, IS3 
Goose, ss 

Gonrdi, 107, 124-I29: shooGp 119: 

Alcxandrianp 126; ipu rtnip iifi 
Crarutdillap 143 

77 p So, Ii, S4p 132, I4i0-I47, t68p 
237 J ^juke, 8[;^rup*li 
Gnsihoppet, 69, 71, 72 
Cntubdie Man* id, 190 
Great Auk, 53 
31 

Groundnut, fiambata, 151 
GroundscL laj 

Gua Cha, 56* 238 
Guava, 141 
Guid, 83 
Guinea fowl, 

Guinea pig, 40-30 


Haekbenyp 130,237 
Haddock, 58 

Hammurabi, Code of, 179 
Hare, 49, 34 
Harrises lines, 183 
Hawthorn, 131 
Haael, 149 
Hedgehogp 37 

Hf/uf, 64, 235; H. 135; H. prAsi' 

MJa, 235: H. tahmmm, 235 
Hemlock, 191 
Hcrbip 157^159 

Heeodoru^ 50, 56, 82, 84, 1O5, id6* io8, 
132. 13 ®. 137 . Hh ^ 53 * rfia 
Hcrrmgp 58 

Hesiodp 78, ti6* 120, [49 
Hippocraiei, 90, m, rSo, tSi, 1B4,190 
Hollyhock, no 

Honey* 52, ( 5 ®, 67, 69, 73 - 8 t>t M. Oi* 93. 
Ill, lie, i24p i 35 p il74 151* ifii* i®4. 
i®5-l6e, 186, tor; honcy^-^es, 78* 79, 
80 

Hookwonn, 18 j 

Hop, 167; Wild^* 119 

HomcTp r3i* 131, 133, 137, 1*9 

Hama pfjimujuis, 17, 24, i jo 

Hmcktfm himi, 31 

Horace, 91^ 106, 109 

Hone, 19, 37, jg 

House^lcek, 1 ro 

Huaa Pneup 20,107* iij, 128 

Hyaena, 37* 39 

Hypoplasia, Dental, i84, 238 


Ibex, J 9 . 54 
Incas, SO+ 7 ip i<4 
Infant feeding, 186-189 
Inseen, 67^7^ ^35 
Invcitcbrites, 59, 72, 233 
lod ine deiiciencyi 112-j 3 3 
Iron de&ierkcy, [83 
Isamu Pari, i$i 
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Jirmo, 4U 4^ $8,105,14I, 234* 

2J5>23d, 237 
Jcbel Moya, ii 3 -i 30 p 
Jcriciio, 20. 22. 5?. *4i i34* HS* 

23Si ^3<S. 237 
Jujube. 137 

Juvetul, 9lpS3. 108, 118 

Kale, tE7 
Km^jfirau, 176 
Khchcn mi^ldcfii, 64, 140 

Knoao^ 14O* ijo, 154, 158, 238 

Kwashiorkor, 1S7 

Liitams^ Sfi; L. irbVw5]Hjp 92 
Uj^eiurii, 123-126 
Lard, 133 
Laicaust, ro 
Lathy riim, 184 
Leek, io6» to8p no, 137 
Lemon, 140, [41, 237 
LetiEil, 103, to6p [07 
Lty^Fdrif, 49 

Lettaccp I2t-r22p 123, [39 
UvAntim spiripfimaf 64 
Lke. 7a 

Lichen, 120,177 
Lkorkcp 1 16 
Lily, 116 

LifWJffftfp 49p S 2 p 66 , 92 , 93 , 124 , T|7i 139: 

HydrA^nm^ 160^ Qoujepwtf, iSo; 

^rvjRp 160 

Lime, i40p 141 
* Limpet, 6| 

Lion, 19 
Lizard, 32, 36 
Llama, 49p 1C4 

Locust, 68 , 73-71: locust^aim, 71 
Locuit>bcan, sa Caioh 
Longilrons caltlc, stf Bet iM^Jrms 
Lotus, 115 
LovAgt, 66. 92, 139 
142, 143 
Lupin seeds, rod 


Mackerel, 58 
Madda, 116 

Maiae^ 97* 102-104, IT3; brinks, 104 
Malabrathuen, 66 
Mallow, nd, 119 

Mabittdtion, 176, 185; procein^, 187-188 

Making, 166 

Mammals, 26-30 

Mammodi, 19, 31 

Manioe, 114-115^ 189 

Marma, 68, 761 81-82 

Maivfia ash, 82 

Maoti, 88, 176 

Maple, 82 ■ Sugar Ma ple, 82 

Meretmm, 87 

Mad, Palace of, 52, po, 144 
Marrow, 125^ 126 
Marrow, fionc, 27 
Martial, 92, 93 
Mastic, 137 
Maya, 75* 304 
Mead, rd5-i66 
Medbr, 133 
32 

Melon, 125, 117, r^p 
Mtiepipfff 127 

Mer^ach^fialadan, King, 103, rop, ill, 
117* lilt ti?* tSQ 

Milk, 50-32, 71 . 77. 78, 172^ 17^1 i35; 
lour, so, 51, 52; curds, 51-52, 8 j, 99; 
nul milk, 152 

Miller, 30, 97, 99-100, rod: Abyssiniaii^ 
97 ^ Common panicum, 97, 99; CreHi, 
97; Italian, 97, 99 

Mint, 66 , 12 J, 117 .157* 139; wine, 17s 

Mirn, 72 

Moa, 33 

Mohenjdu'Darov 4 ** ^Sw i40p 145 
Molluscs, 39MS7^ 233 
Merin^, 133 

Moth, fiugong, 68; Ghost, 68 
Mounc Carmel, 63 
Muetm, 63 
Murberry, 131 
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MuI^vm, 166 
Mustsria, fi6 
Mushroom, Fungi 
Mushroom »Dnn^ 8a, 89 
Mussel, u, 60-6ip 6j. 64, 66p IO7 

Mustard, ^luvcsp 119: -seed, ts?, i49 
Myrrh, 170 
Myrde, irtp tp 

Nabk btrry^ r 31 

Nuudcnhal iruin^ 16^ 17, 14, 185,^ i|8 
Niritiru, 6£ 

NcrOj no 
Nettle, 119 
Niahp jS, 61, 6z, 63 
Kiaujc, ig, 19 
Kicander, 90 
Night blindness, 180 
Nineveh, 144 
Nippufp 141 
NitMaf^ 71 
Ni-weser-fc, 76 
Ncictfwrut, 3 1 
Nuts, i4»-tji 

Oak, 14I 
Oak grubs, 71-7^ 

Oats, 97, loo-iofp 179; kiriffa, 97p 
log; AJstia, 97. too; A. mvi, 97, too; 
A. stri^ss^ 97 
Obesityp i8j 
On , [14 

Oil, JZ, 66p 77 p 114, 153-157* 179^ olivCp 
154-1 J7;cocaa^„ 173; nut/, 148,1 p, 152, 
ipi soybean, 107 
Olive, 131^ i5Zp 153-157 
Onion, lo*^ io8“i09^ izz, 157, 172; 

Cteen^ 123 
Orache, 20, 120, 236 
Orange. 140,174, 237 
Orange Cap Boletus, 86 
Onra, Scigiui, 65 
Origan, 159 
OsreonialacLa, r8i 


Osteoporosis^ Symin«rical, of skull, iSe, 

23a 

Ostmtm, 65-66 
Ovid. 91 
Ok, 19 
0 ^£sla, 5t 
OyttcTp 63p 64-66 
Oyster Mushfoom, 86 

Pa^bu-sa, 76,235 

Pjfdf, 143 

P^hci^kx^n dfftifHjrffp 11 
Papaya, 142, 143 
Papyrus, 82, 115 
Paisley^ 66, 123, 159 
Parsnip* ut. 112 
PanarH, 66, 81. 124, 137 
Pauianias* 90 
Pea, to5p 106* IQ7 
Peach, 137, 

Peacock* 55 
Peanut* 151 
Pear* iji, 133. 237 
Pecan, 151 

Peking Man, iff Hm& ftretas ptkhtmsU 
PdUgra, 180-1 at 
Pennyroyal, 144 
Apw, 143 

Pepper, +9. ji. 66, 92. 124, IJ7, ijs; 

/corns, 66 

Pepper {C^skwn), 21, 107, ^3 3 
Perch, 5I; Nile, 57 
Periwinkle, 64 

Peruvian pottery, 104, 113, 123* 12a* 142* 
143 -15^ 1^3 
Phaseolus, JW Bean 
Pigh 36, 37 , 4^-4^- ^34; Bush* ji 
Pike, 58 
Ptk, 62, 63 
Pimento, 173 

Pindal, 19.235 

Pine, J48; ^Cfttcls, 49.151,172 
Pineapple, 143-144 
Pistachio, 150 
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Picch, 1701 
Pliucui^ 90 

Pliny. JO, S I, 5j. ej. 71. 7®, ii. 8J, >4, pi. 
PI. 95. lot. lOS. ID9, ita,]i], [15, iTO. 
117 , 118, 119 . i20, III, IZl, 121^ 1^, 

JJS, ri4 127, Jji, ijj, IJ4, 135, 13*. 

1!7. MS* Mfih M9« IS3. fji. 15S. 

159. 162, 163, Ids* ^74. T 781 I SI. I90p 

191 

Plum, l|2p r3SH 238 
Plutirch, TBp id7 
Poiioning, Focd, 1S9-191 
Polbck, sS 

PomcsRHiJc, TOp iM-tJJp ^37 
Pompeii, 92, i09p 14&* 144+ ISO* 170^ i36. 
237 

Poppyv^sced, is4t ^57, IS9 
PopiiUcion cxploiionp 14-id 
Porcupine, 31 
Pouto, 1 rz-T 14 
PredmoUp 24 

Picscrvationp Poodp 79, ro^p 111* 116, 119, 
121 p I2ip 126* I 33 p 134 p I 35 p 146-147. 

149 h rs 7 p Tj 9 , Tdo-ifii; feh, 56 ; f^ngi, 
87-88; loruuip 71; Qiuttori ht, 44; olivtn, 
157; wine, 170-171 
Prickly pcir, 142 
PSiiHiatJ tdmpfifris, Sd, 91 
Psyllid insccft, 67 
Pulict, 105-107.109 
Pumpkin, [25, 126 
Puncut-ich, ri6 
Punhne, 122 

Quzil, I9U 237 
Quince, 133-134 

Rzbbiip 37, 49* 236 
Radish* lOS, ito^sccd oilp 153 
Raevehoj, 182, 23S 
Raisins, 147, 14^ 

Rimesses ][* 132, [34 
Ramases HT, 7d, 132 
Rampion* r rd 


Raspbetry, 131 
RazorH^shell* 63 
RniiitnSt 62* £3 

Reindect, 19. 3i. 234 
Rekhmire, 76 
Reptiles, 56 
Retin, 170 
Rhinoceros, 19 
RhodesLao Man, iSd 

Riccp 97i 101-102; O/yjtf 97: 

O. 97* 102; O- p€Fffjnis, 971 

O, SJittvi, 97, 102 
Rickeu, i3i-iS2, 238, 239 
Rocket, 1S7. IS 9 
Roots and Tubers, toS-i rd 
Rose, 20, 131* 23d 
Rosemary, 158 
Rowan, 131 

Rue, 6d* ii9, T23. IJ7. 15^ 

Rush* 11 s 

Russsiia, 8j, 86, 87; R. elmaas, 16, 92; 

R. 86; R. 86; R- 

tfirtSftiti, 86 

Ruti, 177-178 

Rye, 97^ lOO, 190; rrii^RtdJtJMT, 97* too; 

S. rnvd/e* 97, too 

SajTmn* 157, ij8, 23S 
Sage* 157* TjS 
Si}ohn*s Bread* 13a 
Salad plants, 121-124 
Salsify, 116 

Sals, 52, 66, 77* ijd* rj9, ido* rdi, 162- 
td3i 170, 172; brine* 109, 119* 126 
Sspdt^ 66, 81, H5 
Siqqara. 46. 52, 146* I77 p 237 
Saigon of Akkad, 146 
Sazgem ][, 136, t68 
Savory, 121. 159 
Scallop, 63 
Selurfdif, 52 
Scirput, 116 
Scurvy, 181 
Sea urchin, 21 
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Seal, JJ-S4, ^76 

Seaweed, lao, 177 

Sed^, 11 j 

Service^ 1 j i 

Scurn^ 146, 157, 1^9 

Shig^ Ink Cip, 9i 

Shinier Give* 43, 144^ 149 

Sheep, )7, 45-44. 45, ijj, 254: jigjli, 44; 

rudufflonp 44: poK, 179 
Shd^foedi, Mollum 
ShiMakt^ 38 
Silkworm, 

Silpktttin, 158 
Skirm, 112 
SIm, 13S 
Smut, 178, ipQ 
Snail, 2lp 64, 6S. 66 - 6 j 
Solo mAUf 24, i3| 

Sop, Sw«f, 143; Sour, 143 
Soranus of Ephnus^ i8z 
Soy bean, 107 
Spanish Oyster Plant, 116 
Spices, 157-163 
Spiketurdp ijS 
Spinachp 120 
Spring Ky^ophoms. S6 
Squaih, 123-I29 

SquJI, I ijp 116; vifiegar, 116; wwp 171 
Squirrels, Ground, 3 a 
Starof Bwhlchcnip ir6 
’Side of Famine', 177 
Stomach contenu, 18,20,95, lfi7i 175, 
190,216 
Strabo, 162, 191 
Strawberry, 119, 131,237 

73-^41 HS. l?5: beet, 84; arane, 
fi3"l4 

Swcdcp rii 
Swttt potaro, 114, 151 
Swiss lake.'shcs, 20, 9*1, nM* 111* 112. 116, 
nU m, 13 3. tij, 136, 148, 149, 154, 

157*^16.237,538 

Tamariikp 11-82, 84 


Tamautipas cav«, 115, 128,142,163 
Tapm^hH-rnt, 51 
Taro, 115 
Tea, 172 

Tchnacan, 104, 233 
Tench, j8 

Teonanacatk S8 
Terniiics, S7, 6B^ 69, 72, 235 
Theophrasrusp 78+ Sa, 90^ 109, iio^ in. 
lijp 1164 Tt7, 121, 123. 124, 12s, 126. 
13I1 113 * 13 Ji 136, 137, 13a, 145, 149. 
ijS, 168, 17S. 190 
TJrnnncjp/iir, 170 
Tliyme, 123.157* 159 
Tibcriuip 112,124 

TomatOp iii 

Tooth decay* 1S4, 185-TS6, 238 
Tooth wear, 96, 238 
Tonaise, 32^ 56 
Tfiiffljtt^ 90, 92-91 
Tubcrculofis* Bovine, 179 
Tvmkc, 143 
Tunny, 58 
Th'/ilJ, 114 

Turnip, no-irr; ^wine, 171 
Tnrrte, 56 
Tntankhamun, 81 
Tnthniosis I, 134 
Tuihmoiis JJI, 76^ 134 

Unw figndhf 64 
Ur, 50, 51, to8, 144, 235 
Ur^Nammu of Ur, rop, 124* 127 
Urukagina ofLagash, 132, 146 

Vanilla, 173 

Varro, 55*66* 78, 79, IJip 150. t66, 170^ 
178 

Vegetables, 105, 129* iSo 
Vclver^emmed Agaric, 36 
Vencbraiei, 26-58 
Vine, 119* 168 

Vinegar* 66, 109* in, 119. 122, 124* 135, 
[37i 156, [59* 160-162; iquilb* lid* [62 
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Food in Anli^uity 


Virgil, 7a, 135 

VkimiriiH 6S-A9, 73^ 8^: A, ! 79 ^iSo: 

B complex, 651+ 73,. 8$. 75 * 

S 9 t iSi; Dp 8 ?^ iSr-tSi; /dc€cicncy. 
17^182. 19 $ 

Vivaria, $8 

Walnut. 148, i$o* i$i* 17^1 ^37 
Watp, 7i 

Water. 164. 168. 174 
Water chettnuf. 116 
Waj(cf<Tm, 13 ^ 

Waier^mdon. 127 
Wayfaring tree. I i I 

Wheat, ^6-98. I79i Bread. 97* 9®: Club, 
97 - 98 ; iimkom, 97 . 98 : EmmeT. 9 *^ 7 * 
9S, 2.171 Spelt, 97 
Whelk, £3 


Whiririg^ $8 

Wine, 645. 77t ^3 p t i h 1 3S. n7p l45. ^ 5 ^ 
t$S. t6l. I 65 , 167 - 172 , 193 , 237 : D^te, 
r68: Pramniin* $2 
Winr& Mmhrocjrn* 86 
Witdietty Cmb. 68 
Wolf, 36.39-40 
Worms, IratefrinaL 183 
Wrasse, 58 

Xenophon, 191 
Xerophthalmia. 180 

Yam, 115, 135: Dmicrra reym/ilir. 115 
Yeast, 9 $. ( 63 ,167 

Zebu,37,45-46, 47 
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’•A b&ok ihai is shut is bui a thck” 
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